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1 THE!INTRODUCTION!
1.1 Background!
Productive!efficiency!in!the!different!facets!of!the!project!management!tasks!and!
simultaneously!for!the!facilitation!of!a!better!customer!experience!is!what!
companies!are!striving!these!days.!The!economy!is!challenged!by!the!ongoing!
recession.!There!are!many!ways!the!project!management!can!be!improved.!Main!
areas!of!improvement!are!in!quality!of!planning!and!executing!projects.!
A!Company!can!improve!the!quality!of!the!project!management!by!encouraging!the!
project!managers!to!study!and!acquire!a!project!management!certification.!There!are!
several!project!management!associations!that!are!offering!the!project!management!
certifications!based!on!their!own!project!management!body!of!knowledge.!All!these!
associations!will!cover!the!main!areas!of!the!project!management!certifications.!
Some!of!them!concentrate!on!the!project!managers,!and!some!channel!toward!the!
project!management!processes!and!tools.!
One!crucial!area!of!the!project!management!is!monitoring!an!onKgoing!project!and!
making!corrective!actions!based!on!the!information!available.!!A!Project!manager!is!
required!to!be!primed!on!the!budget,!the!schedule!and!the!scope.!What!makes!right!
corrective!actions!difficult!is!to!procure!a!timely!available!data. Corrective!actions!
tend!to!become!difficult!even!with!timely!available!data.!Meaning!even!if!the!data!is!
correct!but!availability!is!not!punctual,!a!right!corrective!action!for!the!received!data!
can!actually!be!a!wrong!one.!
There!are!several!tools!for!monitoring!the!progress!of!an!onKgoing!project.!In!this!
thesis,!the!main!focus!is!on!studying!the!earned!value!and!the!earned!schedule!as!a!
monitoring!tool!to!keep!a!project!on!the!right!track.!They!will!give!an!accurate!view!
of!a!project!and!its!current!stage!and!how!long!it!will!take!to!end!the!project!if!
continuing!in!the!same!pace.!
The!theory!will!be!put!into!action!by!studying!customer!delivery!projects!in!an!ICT!
company!via!real!life!examples.!Different!methods!to!measure!work!performance!
were!put!to!a!test!and!some!pros!and!cons!were!discovered.!
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1.2 The!relevance!to!the!company!!
The!motive!of!the!thesis!is!to!assist!the!project!management!team’s!tasks!in!a!
company,!and!at!the!same!time!find!ways!to!ease!the!workload,!make!the!project's!
actual!schedule!forecasting!furthermore!accurate,!and!make!reporting!automatic.!
!By!testing!different!methods!to!measure!work!performance,!a!right!method!among!
all!methods!was!found!and!steps!were!taken!in!integrating!a!method!into!use.!!
Various!areas!of!a!project!management!and!a!project!management!model!used!in!
customer!projects!have!been!under!rigorous!updating!and!development.!A!main!
theme!in!upgrading!has!been!to!optimize!the!project!management!to!better!suit!
various!levels!of!customer!projects!and!keep!the!customer!satisfaction!levels!as!good!
as!earlier!or!impel!to!more!necessary!levels!of!the!consumer!contentment.!The!
Introduction!of!an!Earned!value!and!an!Earned!schedule!is!one!area!of!project!model!
improvement.!
The!aim!of!this!thesis!is!to!study!the!Earned!value!and!the!Earned!schedule!and!to!
acquire!a!substantial!understanding!of!both!methods!and!via!empirical!tests!find!the!
right!way!to!take!them!into!consideration!in!the!project!model!of!the!company.!The!
final!aim!is!to!implement!an!Earned!value!and!an!Earned!schedule!as!part!of!basic!
project!management!practices!of!the!company!in!customer!ICTKprojects.!!
The!Development!of!an!Earned!value!and!an!Earned!schedule!in!the!project!model!
will!continue!even!after!the!conclusion!of!the!thesis!or!outcome.!The!research!
method!used!in!the!thesis!will!be!taken!into!use!in!the!continuous!development!of!
the!project!model.!Since!an!action!research!gives!proficient!empirical!tools!for!
studying!and!refining!predicaments!under!a!loop.!
1.3 The!broader!relevance!
The!economic!recession!is!in!no!doubt!the!driving!force.!Being!rather!systematic!in!
various!features!of!the!project!activities!and!the!constant!development!and!a!better!
customer!experience!is!of!utmost!importance!to!the!companies!these!days.!!
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The!Earned!value!has!been!used!and!studied!for!decades!but!the!Earned!schedule!is!
just!a!decade!old!method!that!still!has!dimensions!and!sections!that!can!be!analyzed!
and!assessed!further!more.!One!incentive!of!this!thesis!is!to!evaluate!the!earned!
schedule!and!comprehend!whether!this!thesis!contributes,!even!just!in!a!small!way,!
in!fields!of!an!earned!schedule.!The!particular!driving!momentum!of!this!thesis!is!to!
analyze!the!earned!schedule!and!weigh!its!contribution,!even!so!in!a!small!manner,!
in!the!area!of!an!earned!schedule.!
The!overall!relevance!and!primary!incentive!is!to!find!clear!management!tools!and!
practices!for!the!project!management!that!facilitates!project!management!activities!
and!tasks!that!can!assist!the!project!manager!to!be!in!charge!in!projects.!A!deeper!
view!of!the!current!status!gives!more!time!for!the!project!manager!to!take!corrective!
actions,!when!the!project!needs!them.!
Essentially!and!minimally!this!thesis!will!be!a!source!of!knowledge!insight!for!the!
earned!value!and!the!earned!schedule!methods!in!the!project!work.!By!means!of!
references!the!reader!is!able!to!develop!his!or!her!perspective!and!understanding!of!
the!intentional!subjects!of!the!thesis.!
1.4 The!research!questions!
The!research!is!focused!on!learning:!!
KHow!to!improve!an!ICT!customer!delivery!project!management!performance?!!
KHow!an!earned!value!improves!the!progress!accuracy,!the!progress!reporting,!the!
costKefficiency,!and!the!time!management!in!the!ICT!customer!delivery!projects?!
!In!a!wider!extent!the!objective!of!the!thesis!is!to!educate,!since!the!earned!value!has!
some!familiar!and!recognized!known!flaws!and!the!earned!schedule!can!fix!this.!This!
thesis!further!focuses!how!an!earned!schedule!along!with!an!earned!value!can!
accommodate!and!help!the!project!manager!in!the!progress!accuracy,!the!progress!
reporting,!the!costKefficiency,!and!the!time!management!in!the!ICT!customer!delivery!
projects.!
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1.5 Conducting!the!thesis!!
The!action!research!method!is!applied!in!concluding!the!answers!to!the!research!
questions.!The!action!research!method!renders!tools!for!a!researcher!with!handsKon!
study!accompanied!by!the!project!managers!working!in!a!company!that!operate!in!
the!field!of!the!studied!industry!from!the!viewpoint!of!the!project!management!as!a!
whole.!
Extensively!collected!theory!entrusts!a!good!foundation!to!start!a!cycle!of!Action!
research!process.!The!process!starts!with!planning!of!desired!action!before!laying!it!
in!motion.!While!actions!are!in!motion!capturing!details!and!taking!in!observations!
are!important.!As!a!result!of!detailed!observation!it!is!possible!to!reflect!findings!and!
detect!and!pinpoint!further!predicaments!to!study!and!improve!the!project!
management!tools!all!the!more!so!for!the!company!at!hand.!
Only!one!cycle!of!the!action!research!process!is!to!be!applied!in!this!thesis!in!order!to!
find!answers!for!the!research!questions.!Improvement!of!the!project!model!in!the!
company!will!continue!with!follow!up!cycles!either!in!the!area!of!study!or!an!area!
around!it!based!on!the!results!and!finding!of!the!thesis.!
1.6 The!structure!of!the!thesis!
This!thesis!includes!five!main!chapters.!The!introduction!chapter!followed!by!the!
literature!review,!the!research!method,!the!research!results,!and!lastly!concluded!by!
the!discussion!chapters.!All!chapters!have!smaller!subKchapters!covering!more!
specific!issues!relevant!to!the!thesis.!
The!literature!review!chapter!initiates!the!earned!value!and!the!earned!schedule!
concepts!in!a!project!management.!Different!main!project!management!models!are!
presented!and!lightly!compared!prior!to!quarrying!deeper!into!the!theory!of!the!
earned!value!and!the!earned!schedule!methods.!The!theories!of!these!methods!are!
further!scrutinized!from!different!perspectives.!
The!research!method!segment!acquaints!an!action!research!method!used!in!this!
thesis.!A!participatory!action!research!method!is!used!in!empirical!part!of!the!thesis.!
The!participatory!action!research!method!renders!a!fitting!possibility!for!the!
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researcher!to!participate!and!partake!empirically!in!learning!the!earned!value!and!
the!earned!schedule!while!functioning!along!with!the!employees!of!the!company!
working!with!the!ICT!customer!delivery!projects.!
The!research!findings!can!be!found!in!the!research!results!section.!The!examples!and!
instances!give!an!easy!understanding!to!acquaint!the!reader!with!the!research!
findings.!The!research!presentments!convey!an!insight!as!to!how!the!earned!value!
and!earned!schedule!transpires!into!the!thesis!and!the!kind!of!support!and!assistance!
they!present!for!the!project!management.!Adequately!they!grant!and!entrust!the!
tools!onto!the!project!manager!to!manage!the!projects!accurately,!efficiently!and!
logically.!Additionally!the!guidance!is!equally!important!for!the!project!manager!to!
reciprocate!timely!when!the!projects!require!so.!
The!discussion!chapter!involves!conclusions!of!the!research!with!comparability!to!the!
earlier!studies.!Besides!the!above!it!incrusts!limitations!faced!during!the!disquisition!
and!the!generalizability!of!the!study!analysis.!There!is!more!to!evaluate!and!interpret!
especially!in!the!field!of!the!earned!schedule!method.!The!last!topic,!the!future!
research!avenues!grants!some!views!and!issues!which!need!to!be!studied!further.!
Moreover!an!evaluation!and!an!interpretation!is!required!especially!in!the!field!of!the!
earned!schedule!method!and!the!future!research!avenues!that!imparts!viewpoints!
for!topics!that!require!supplementary!exploration.!
2 THE!LITERATURE!REVIEW!
2.1 A!Project!management!
2.1.1 The!general!information!
Projects!and!a!project!management!are!now!widely!perceived!by!institutions!and!
companies!as!being!crucial!to!obtaining!their!strategic!objectives!(Turner!2007).!Their!
adopted!robust!project!management!methods!have!a!competitive!advantage!over!
others!in!the!present!day!apace!world.!A!competition!among!companies!is!swiftly!
becoming!both!timeKbased!and!cost!based.!(Lewis!2002,!xi).!That!is!why!a!project!
management!is!critical!for!every!enterprise.!New!products!and!organizational!
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changes!that!strengthen!and!assist!keeping!business!profitability!must!be!able!to!
reliably!but!promptly!be!implemented!by!businesses.!The!key!to!a!success!in!these!
projects!lies!in!competent!and!responsible!project!managers.!The!project!
management!concepts!and!practices!must!be!well!understood!by!the!IT!governance!
and!assurance!professionals.!(Wysocki!2007)!
A!project!has!a!clearly!defined!scope!of!the!tasks!done!in!a!specific!set!of!time!and!a!
budget.!It!has!clear!starting!and!ending!dates.!A!project!manager!is!in!charge!of!the!
planning,!the!scheduling,!and!the!controlling!of!all!the!actions!that!must!be!taken!
into!consideration!to!meet!the!project!objectives.!Changes!in!one!variable,!
performance,!time!or!scope!will!affect!the!project!cost.!Changes!in!the!project!scope!
are!often!a!reason!for!a!project!to!fail.!(Lewis!2002,!2),(Fleming!and!Koppelman!2002,!
91).!
Projects!deal!with!both!negative!and!positive!types!of!problems.!The!Main!challenges!
for!a!project!achieving!its!objectives!are!an!over!spent!budget,!reduced!performance!
requirements,!or!delays!in!its!schedule.!Additionally!a!project!can!be!cancelled!prior!
to!meeting!its!original!target.!All!these,!challenges!are!mainly!caused!by!insufficient!
project!planning.!In!order!to!solve!a!problem,!the!problem!must!be!defined!correctly.!
Otherwise!the!project!will!produce!a!right!solution!but!to!a!wrong!problem.!
Therefore,!another!way!to!define!a!project!is!to!call!it!a!problem!scheduled!for!a!
solution.!(Lewis!2002,!2).!
The!primary!project!manager!is!a!leader!who!willingly!makes!others!to!do!something!
that!must!be!done!in!a!project.!Another!role!of!a!project!manager!is!to!be!an!enabler.!
His!or!her!work!is!to!help!the!project!members!get!the!project!tasks!done!by!securing!
the!necessary!resources!for!the!project!and!by!protecting!them!from!the!outside!
forces!disrupting!their!work.!To!a!large!extent!a!project!manager’s!timetable!
progresses!in!planning,!scheduling!and!controlling!a!project!work.!(Lewis!2002,!4).!
A!good!Work!Breakdown!Structure!(WBS)!is!a!key!to!identify!all!the!tasks!to!be!done!
in!a!project.!When!a!project!manager!plans!a!WBS!with!those!people!that!are!
actually!doing!the!project!work,!a!more!profound!common!understanding!of!the!
project!and!what!it!is!supposed!to!achieve!will!be!obtained.!Only!properly!detailed!
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plans!will!make!it!possible!to!have!control!over!the!project!work.!So!allocate!enough!
time!to!get!plans!well!done.!A!project!plan!consists!of!a!mission!statement,!a!
problem!statement,!a!list!of!all!deliverables,!the!milestones!and!the!exit!criteria,!the!
needed!resources,!the!major!contributors,!the!control!system!and!the!risks.!(Lewis!
2002,!27).!
After!the!project!plan!is!ready!and!approved,!a!project!group!can!start!working!and!a!
project!manager!will!monitor!that!a!project!stays!on!track!as!planned.!If!a!deviation!
occurs,!the!project!manager!must!take!corrective!actions!in!getting!the!project!back!
on!course.!Sometimes!corrective!actions!are!not!possible,!and!the!project!plan!must!
be!revised!and!approved.!The!new!changed!project!plan!becomes!a!new!baseline!for!
the!project,!and!progress!is!tracked!against!it.!A!review!of!the!project!at!the!end!of!
the!project!will!produce!lessonsKlearned!information!that!can!be!applied!to!future!
projects.!(Lewis!2002,!13K27).!
LessonsKlearned!reviews!at!the!closeout!phase!of!the!projects!are!important.!
Otherwise!coming!projects!will!easily!repeat!the!mistakes!made!in!previous!projects.!
Additionally,!it!is!good!to!remember!that!not!all!the!lessonsKlearned!are!mistakes.!
Some!lessonsKlearned!can!be!taken!advantage!of!in!the!forth!coming!projects.!When!
a!lessonsKlearned!review!has!been!conducted!in!a!nonKblameKandKpunishment!mode,!
a!project!manager!can!expect!to!get!good!and!fruitful!results.!(Lewis!2002,!13).!
Managing!a!project!is!a!straightforward!set!of!steps!but!it!is!not!necessarily!easy!to!
take!them!since!a!project!starts!with!the!identification!of!a!problem.!The!first!step!is!
to!find!a!right!solution!for!the!project.!It!will!take!some!brainstorming!to!develop!a!
right!solution!option!from!among!the!alternative!ones!and!put!it!into!a!project!plan!
form.!A!project!plan!must!answer!questions!such!as!–!what!must!be!done!and!by!
whom,!how!much,!when,!how,!and!so!on.!(Lewis!2002,!14K16).!
The!Implementation!phase!will!follow!the!planning!phase.!One!important!task!for!a!
project!manager!is!to!monitor!the!progress!of!the!project!work.!Without!it!the!
project!manager!cannot!be!sure!if!he!or!she!will!succeed!or!not.!At!the!end!of!the!
implementation!phase,!before!closing!the!project,!there!are!some!evaluating!
questions!the!project!manager!should!ask:!What!was!done!well!and!what!should!be!
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improved?!What!did!the!project!group!learn!during!the!project?!The!Answers!to!
these!questions!and!all!the!knowledge!gathered!during!the!project!will!be!helpful!in!
the!future!projects.!(Lewis!2002,!14K16).!
Even!if!the!general!principles!of!the!project!management!are!largely!universal!to!all!
the!Information!Systems!(IS)!projects!there!are!ways!in!which!the!different!types!of!IS!
project!deviate!from!each!other.!Cadle!and!Yeates!have!grouped!IS!projects!into!nine!
broad!types!(Cadle!and!Yeates!2008,!3):!
• Software!development!
• Package!implementation!
• System!enhancement!
• Consultancy!and!business!analysis!assignments!
• Systems!migration!
• Infrastructure!implementation!
• Outsourcing!(and!inKsourcing)!
• Disaster!recovery!
• Smaller!information!systems!projects.!
Cadle!and!Yeates!claim!that!the!IS!projects!are!often!one!time!affairs!since!they!
usually!achieve!some!unique!business!objective!that!periodically!secures!some!
competitive!advantage!with!some!extent!of!innovation!involved.!A!Challenge!in!an!IS!
project!is!to!keep!it!within!the!budget!and!in!schedule.!Even!though!the!IS!projects!
use!similar!components!of!familiar!standards!and!methods!to!those!used,!the!
established!programming!languages!or!a!proven!hardware!or!their!combinations,!
those!components!are!often!used!in!a!unique!way.!(Cadle!and!Yeates!2008,!139)!
Estimating!the!project!progress!is!often!difficult!especially!in!the!IS!projects.!Original!
estimates!have!often!been!too!optimistic!causing!many!projects!to!exceed!their!
original!schedule!or!the!budget.!A!project!manager!must!base!his!or!her!estimates!
around!the!identified!known!components!rather!than!the!innovative!ones.!To!
achieve!a!degree!of!specialization!in!an!IS!estimation!a!project!manager!should!be!
active!in!gathering!metrics!on!his!or!her!project.!A!project!manager!must!remember!
that!firm!estimates!are!offered!only!on!the!basis!of!firm!specifications.!The!data!
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gathered!will!help!in!improving!the!project!progress!estimation!accuracy.!(Cadle!and!
Yeates!2008,!139K141).!!
There!are!several!methods!for!estimation.!All!of!them!are!prone!to!some!level!of!
error!and!have!some!amount!of!subjectivity!on!the!estimation!of!the!size!and!
complexity!of!the!tasks!ahead.!A!“right”!result!is!practically!unachievable.!
Estimations!will!help!a!project!manager!to!make!important!decisions!on!how!to!
proceed!with!emerged!issues!of!a!project!and!give!an!understanding!of!the!scope!
and!scale!of!the!project.!(Cadle!and!Yeates!2008,!141).!!
Making!estimations!is!actually!the!easier!part!of!project!management.!The!actual!
running!of!the!project!on!a!daily!bases,!monitoring!project’s!progress!and!steering!
project!towards!its!final!objectives!with!necessary!changes!are!much!more!difficult.!
(Cadle!and!Yeates!2008,!191).!
Project!management!is!a!complex!practice.!It!usually!involves!the!task!planning!and!
the!scheduling,!the!project!scoping,!the!budgeting!and!the!cost!control,!the!resource!
planning!and!the!personnel!management,!the!change!management,!the!risk!and!an!
uncertainty!management,!and!at!the!end!the!project!closeout.!It!needs!skills!in!
maintaining!the!quality,!the!avoiding!of!project!scope!creep,!and!the!managing!of!
wideKranging!and!sensitive!communication!with!the!diverse!stakeholders!in!a!
number!of!sites.!(Levine!2003)!
Project!management!is!becoming!as!part!of!the!business!practices!for!firms,!globally.!
A!proof!of!this!is!shown!by!the!growth!of!membership!in!project!management!
associations,!such!as!the!Project!Management!Institute!(PMI)!or!International!Project!
Management!Association!(IPMA)!as!well!as!vast!amount!of!capital!being!invested!in!
projects.!The!project!management!associations!have!created!bodies!or!knowledge!to!
guide!the!project!specialists.!A!categorized!knowledge!and!a!view!of!the!project!
management!tools!and!the!techniques!are!rationalistically!presented!in!the!guides.!
They!supply!precise!standards!on!the!practices!in!the!areas!of!the!time,!the!scope,!
the!cost,!the!quality,!the!risk,!the!human!resources,!the!procurement,!the!
communications,!and!the!integration.!(Dinsmore!and!CabanisKBrewin!2006,!271K274).!
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2.1.2 International!Project!Management!Association!K!IPMA!
International!Project!Management!Association,!IPMA!is!a!worldwide!federation!with!
project!management!associations!operating!in!57!countries.!It!actively!promotes!
competence!in!a!project!management!for!the!individuals,!the!project!teams,!the!
businesses,!the!organizations!and!the!government!agencies!all!over!the!world.!!It!
certifies!over!16!000!project!management!candidates!worldwide!annually!(PRY!K!
Projektiyhdistys!ry!2014),!and!by!the!end!of!2012!there!were!over!170!000!IPMA!
certified!project!management!professionals!worldwide!(IPMA!2014).!!
IPMA!is!working!with!increasing!the!recognition!and!effectiveness!of!the!project!
management!profession!in!areas!of!(IPMA!2014):!
• Certifying!the!project!managers!in!a!vast!range!of!specific!roles!in!a!project!
management,!
• !As!a!key!precondition!to!initiative!success,!seeking!to!highlight,!improve!and!
increase!the!competences!of!all!project!and!the!program!stakeholders,!
• Recognizing!and!Awarding!a!project!excellence!of!project!teams,!the!research!
projects,!and!the!individuals,!
• The!assessing!and!certifying!the!PM!experience!of!the!entire!organizations,!
• Supporting!both!the!basic!and!the!advanced!PM!education!and!learning,!
• The!acknowledging!and!the!further!developing!the!project!management!skills!
of!young!professionals,!and!
• Offering!special!and!practical!project!management!publications.!
IPMA,!instead!of!defining!its!own!methods!for!project!management,!it!focuses!mainly!
on!testing!the!project!management!professionals!and!certifying!those!professionals!
with!enough!skills!for!one!of!four!IPMA’s!project!management!certification!program!
levels!(Järveläinen!2014).!A!project!manager!can!prove!his!or!her!project!
management!skills!with!the!certification,!and!the!companies!and!the!organizations!
with!certified!project!managers!will!have!a!competitive!edge!over!other!companies!
or!organizations,!because!a!customer!will!have!more!assurance!of!quality!of!the!
project!management!services!and!skills!when!working!with!a!certified!project!
manager!(PRY!K!Projektiyhdistys!ry!2014).!
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Table!1.!Four!levels!of!IPMA!certification!system!(PMDAN!2012)!
Title Capabilities 
Certification!Process 
Validity 
Stage!1 Stage2 Stage3 
Certified!
Projects!
Director! 
(IMPA!Level!A) 
Competence!
=Knowledge,!
Experience 
Application, 
Curriculum!
vitalie,!project!
list,!references,!
selfKassessment 
Projects!
director! 
Report 
Interview 5!years 
Certified 
Senior!Project!
Manager 
(IPMA!Level!B) 
Competence!
=Knowledge,!
Experience 
Application, 
Curriculum!
vitalie,!project!
list,!references,!
selfKassessment 
Project!report 
Certified 
Project!
Manager 
(IPMA!Level!C) 
Competence!
=Knowledge,!
Experience 
Application, 
Curriculum!
vitalie,!project!
list,!references,!
selfKassessment 
Written!exam,!
Options: 
Workshop,!
short!project!
report 
Certified 
Project!
Management!
Associate 
(IPMA!Level!D) 
Knowledge 
Application, 
Curriculum!
vitalie,!selfK
assessment 
Written!exam 
Not!limited 
Option: 
10!years 
!
!
The!IPMA!certification!program!has!four!levels!(See!Table!1).!The!certification!
programs!are!world!leading!and!professionally!demanding.!The!four!levels!of!IPMA!
certification!programs!are!IPMA!Level!A®!(Certified!Projects!Director),!IPMA!Level!B®!
(Certified!Senior!Project!Manager),!IPMA!Level!C®!(Certified!Project!Manager),!and!
IPMA!Level!D®!(Certified!Project!Management!Associate).!From!these!four!levels,!top!
three!certification!levels!are!notable,!as!the!demand!from!the!executives,!the!
strategic!leaders,!the!managers!and!the!stakeholders!for!individuals!with!the!
demonstrated!Project,!the!Program!and!the!Portfolio!Management!knowKhow!
spreads!worldwide.!65percent!of!certified!individuals!are!IPMA!Level!D®!project!
management!professionals.!(IPMA!2014)!
IPMA!level!D!certified!project!management!associate!has!the!knowledge!in!all!
required!competence!elements!and!can!apply!it!in!project!management.!Level!C!
certified!project!manager!has!skills!to!manage!projects!with!limited!complexity!
and/or!to!assist!Level!B!project!manager!in!a!complex!project!in!all!expertise!aspects!
of!project!management.!Level!B!certified!senior!project!manager!has!proven!skills!to!
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be!able!to!manage!the!complex!projects!and!level!A!certified!projects!director!to!be!
able!to!manage!the!complex!portfolios!or!the!programs.!(PMDAN!2012)!
!IPMA’s!classification!system!is!similar!to!the!examKoriented,!knowledgeKbased!
certifications!of!other!major!Project!Management!associations.!Emphasis!in!the!IPMA!
approach!of!certification!is!to!demonstrate!candidate’s!personal!ability!to!
understand!the!basic!of!project!management!in!an!adequate!level.!(IPMA!2014)!
2.1.3 Project!Management!Institute!K!PMI!
The!Project!Management!Institute!(PMI)!has!compiled!a!minimum!body!of!
knowledge!sufficient!for!a!project!management!demand!(See!Figure!1).!It!comprises!
nine!general!areas!of!knowledge!in!a!guide!called!“A!Guide!to!the!Project!
Management!Body!of!Knowledge”!PMBOK!Guide.!(Project!Management!Institute!
2001).!
1. Proper!project!planning,!the!execution!and!the!controlling!have!been!ensured!
in!Project!integration!management!(Project!Management!Institute!2001,!49).!
2. Project!scope!management!defines!the!boundaries!of!the!project.!It!
subdivided!the!work!into!manageable!components!with!deliverables,!and!
verifies!that!scope!planned!has!been!achieved.!Additionally!it!implements!
scope!change!control!procedures.!(Project!Management!Institute!2001,!64)!
3. Project!time!management!amounts!to!developing!a!realistic!schedule!for!a!
project,!and!ensuring!that!the!schedule!will!be!met!by!controlling!work!tools!
(Project!Management!Institute!2001,!81).!
4. Project!cost!management!contains!estimating!the!cost!of!resources!and!after!
cost!are!tracked!and!budgeted,!keeping!them!within!a!budget!of!a!project.!
Cost!of!resources!consists!of!people,!equipment,!materials,!and!items!such!as!
travel!and!other!support!detail!costs.!(Project!Management!Institute!2001,!
93)!
5. Both!the!quality!assurance!and!the!quality!control!are!included!in!the!Project!
quality!management!(Project!Management!Institute!2001,!105).!
6. The!people!needed!to!do!the!job!are!identified!in!the!project!human!resource!
management.!It!also!defines!their!roles,!the!responsibilities,!and!reporting!
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relationships.!After!those!people!have!been!acquired!for!a!project,!managing!
them!during!life!cycle!of!a!project.!(Project!Management!Institute!2001,!116)!
7. A!project!communications!management!consists!of!the!processes!required!to!
manage!project!information.!Processes!ensure!timely!and!appropriate!
generation,!the!collection,!the!dissemination,!the!storage,!and!the!ultimate!
disposition!of!the!project!information.!The!project!communications!
management!renders!crucial!connections!among!people,!ideas,!and!
information!that!are!necessary!for!success!of!a!project.!(Project!Management!
Institute!2001,!116)!
8. A!project!risk!management!is!the!systematic!process!of!identifying,!analyzing,!
and!responding!to!both!the!positive!and!negative!project!risks.!The!negative!
risks!will!be!mitigated!and!the!positive!ones!exploited!if!possible.!(Project!
Management!Institute!2001,!146)!
9. Project!procurement!management!pertains!to!determining!what!must!be!
procured,!issuing!requests!for!offers,!selecting!vendors,!administering!
contracts,!and!closing!them!when!the!project!work!has!been!accomplished!
(Project!Management!Institute!2001,!159).!
!
!
!
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Figure!1.!PMI's!Body!of!Knowledge!Structure!(Association!of!Modern!Technologies!
Professionals!2014,!Project!Management!Institute!2001)!
!
!
Like!IPMA,!PMI!has!several!certifications!matching!various!qualifications!of!
certification!candidate.!Additional!to!the!basic!project!management!certifications!
(CAPM,!PMP,!PgMP,!and!PfMP),!which!more!or!less!are!matching,!with!IPMA!
certifications!PMI!has!some!specialized!choices!of!certifications!(PMIKACP,!PMIKRMP,!
PMIKSP,!and!OPM3!Professional).!The!knowledge!and!experience,!as!well!as!the!
future!career!plans!are!good!to!keep!in!mind!when!choosing!right!certification!to!
obtain.!(Project!Management!Institute!PMI!2014)!
PMI’s!Certified!Associate!in!Project!Management!(CAPM)!is!close!to!IPMAKD!level.!It!
is!a!good!entryKlevel!certification!for!a!new!project!manager!or!a!project!manager!
still!figuring!out!his!or!her!career!path.!(Project!Management!Institute!PMI!2014)!
Project!Integration 
Management 
• Develop!Project!Charter!
• Develop!Project!
Management!Plan!
• Direct!and!Manage!Project!
Execution!
• Monitor!and!Control!Project!
Work!
• Perform!Integrated!Change!
Control!
• Close!Project!or!Phase!
Project!Scope 
Management 
• Collect!Requirements!
• Define!Scope!
• Create!WBS!
• Verify!Scope!
• Control!Scope!
Project!Time 
Management 
• Define!Activities!
• Sequence!Activities!
• Estimate!Activity!Resources!
• Estimate!Activity!Durations!
• Develop!Schedule!
• Control!Schedule!
Project!Cost! 
Management 
• Estimate!Costs!
• Determine!Budget!
• Control!Cost!
Project!Quality 
Management 
• Plan!Quality!
• Perform!Quality!Assurance!
• Perform!Quality!Control!
Project!Human 
Resource!Management 
• Develop!Human!Resource!
Plan!
• Acquire!Project!Team!
• Develop!Project!Team!
• Manage!Project!Team!
Project!Procurement 
Management 
• Plan!Procurements!
• Conduct!Procurements!
• Administer!Procurements!
• Close!Procurements!
Project!Risk 
Management 
• Plan!Risk!Management!
• Identify!Risks!
• Perform!Qualitative!Risk!
Analysis!
• Perform!Quantitative!Risk!
Analysis!
• Plan!Risk!Responses!
• Monitor!and!Control!Risks!
Project!Communications!
Management 
• Identify!Stakeholders!
• Plan!Communications!
• Distribute!Information!
• Manage!Stakeholders!
Expectations!
• Report!Performance!
PROJECT!MANAGEMENT 
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PMI’s!the!most!important!worldwideKrecognized!credential!for!a!project!manager!is!
Project!Management!Professional!(PMP).!By!PMP!certification!a!project!manager!has!
proven!his!or!her!experience!and!competence!in!leading!project!teams.!(Project!
Management!Institute!PMI!2014).!PMP!certification!goes!between!IPMA!C!and!B!
certification!levels!being!closer!to!IPMA!C.!
PMI’s!Program!Management!Professional!(PgMP)!certification!is!close!to!IPMA!B!
certification!but!having!some!elements!of!IPMA!A.!It!has!been!intended!for!those!
who!manage!multiple,!complex!projects!to!achieve!strategic!and!organizational!
results.!(Project!Management!Institute!PMI!2014)!
The!Portfolio!Management!Professional!(PfMP)!is!similar!level!certification!as!IPMA!
A.!It!recognizes!the!advanced!experience!and!skill!of!he!portfolio!managers!and!
endorses!proven!ability!in!the!coordinated!management!in!the!portfolios!to!achieve!
the!managerial!objectives.!(Project!Management!Institute!PMI!2014)!
Additionally!PMI!has!four!specialized!certification!choices!for!practitioners!with!
specific!interests.!One!of!them!is!for!practitioners!utilizing!agile!approaches!to!a!
project!management.!Certification!for!them!is!called!PMI!Agile!Certified!Practitioner!
(PMIKACP).!(Project!Management!Institute!PMI!2014)!
Practitioners!specialized!in!the!risk!management!of!projects!can!aim!for!PMI!Risk!
Management!Professional!(PMIKRMP)!certification.!It!evaluates!qualifications!in!
assessing!the!project!risks,!the!mitigating!of!threats!and!exploiting!of!opportunities.!
(Project!Management!Institute!PMI!2014)!
Practitioner!focusing!on!the!developing!and!the!maintaining!project!schedules!can!
accomplish!the!PMI!Scheduling!Professional!(PMIKSP)!certification!(Project!
Management!Institute!PMI!2014).!!
The!OPM3!Professional!Certification!will!be!the!right!choice!for!those!certification!
candidates!who!are!interested!in!practical!knowledge!of!the!project!management,!
the!organization!project!management!and!the!project!management!maturity!(Project!
Management!Institute!PMI!2014).!Figure!2!explains!more!about!actual!certification!
procedure.!!
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Figure!2.!The!overview!of!a!standard!PMP!Exam!Application!Procedure!(PMstudy!
2014)!
!
2.1.4 PRINCE2!
The!name!for!the!PRINCE2!project!model!comes!from!letters!in!words!PRojects!IN!
Controlled!Environments,!version!2!(Axelos!2014).!!
PRINCE!was!originally!based!on!PROMPT.!PROMPT!is!a!project!management!method!
created!by!Simpact!Systems!Ltd!in!1975.!The!UK!Central!Computer!and!
Telecommunications!Agency!(CCTA)!adopted!it!in!1979.!PRINCE!became!a!standard!
to!be!used!for!all!the!Government!information!system!projects.!(ILX!Group!2013)!!
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The!first!version!of!PRINCE!was!released!in!1989.!It!was!renamed!PRINCE2!after!the!
revision!in!1996.!The!revision!was!aimed!to!make!it!applicable!to!all!types!of!projects!
(Siegelaub).!Nowadays!especially!the!public!sector!is!using!PRINCE2!method!in!the!
UK.!The!method!is!broadly!recognized!and!used!also!in!the!private!sector,!both!in!the!
UK!and!rest!of!the!world.!It!has!become!a!de!facto!standard!in!a!project!
management.!(Van!Haren!Publishing!2012)!
!The!research!made!in!Queensland!University!of!Technology!shows!that!Prince2!gives!
good!tools!for!the!project!managers!to!ensure!their!projects!to!be!delivered!in!good!
quality!on!time!and!on!budget.!(Queensland!University!of!Technology!2010)!
Pekka!Järveläinen,!was!a!trainer!at!the!Price2!foundation!training!course!in!Feb!2014.!
He!marked,!that!developing!this!project!model!originally!started!when!Margaret!
Thatcher!got!fed!up!of!poorly!managed!and!functioned!governmental!IT!projects!in!
the!UK!and!ordered!the!problem!to!be!solved!by!developing!a!better!project!model.!
(Järveläinen!2014)!
Currently,!a!new!company,!Axelos,!owns!PRINCE2!and!other!Best!Practice!products.!
Axelos!is!a!Joint!Venture!between!HM!Government!and!the!UK!business!outsourcing!
organization,!Capita!plc.!(Axelos!2014).!Capita!plc!owns!a!51!percentage!share!of!the!
new!company!and!the!government!of!the!UK!kept!49!percentages!of!the!shares!to!
secure!taxpayers!benefit!as!the!business!grows!(MP!2013).!The!main!purpose!of!
Axelos!is!to!support!and!promote!the!international!expansion!of!the!Best!
Management!Practice!portfolio,!including!the!ITIL®!and!PRINCE2®!professional!
standards!(Axelos!2014).!
PRINCE2!is!a!structured!project!management!methodology.!It!depends!on!processes.!
(Siegelaub).!The!current!2009!Edition!of!PRINCE2!model!consists!of!7!principles,!7!
Themes,!and!7!processes!and!26!product!descriptions!(Hedeman!and!Seegers!2012).!
A!project!that!follows!PRINCE2!model!comprises!these!principles,!themes,!and!
processes!in!its!project!management.!(Järveläinen!2014).!Unless!all!of!the!principles!
are!being!applied!in!a!project,!it!cannot!be!called!a!PRINCE2!project!(Siegelaub).!
!
!
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The!principles!of!PRINCE2’s!latest!revision!(2009)!are!called!Business!Justification,!
Roles!and!Responsibilities,!Manage!by!Stages,!Management!by!Exception,!Product!
Focused,!Learn!from!Experience,!and!Tailored!to!fit!(Hedeman!and!Seegers!2012)!
p19.!(Siegelaub)!!One!key!element!of!PRINCE2!is!scalability.!Processes!and!Themes!
must!be!tailored!to!fit!the!size!and!essence!of!the!project,!and!the!uniqueness!of!the!
organization!in!which!it!functions.!(Siegelaub)!!(Järveläinen!2014)!
The!exception!plan!is!an!innovative!PRINCE2®!concept.!An!Exception!arises!when!a!
project!is!going!to!exceed!its!tolerances!in!time,!cost,!quality!or!product!constrains.!
When!an!exception!occurs!the!project!manager!must!report!it!to!the!project!board.!
The!project!manager!will!place!together!an!updated!project!plan!called!an!exception!
plan!and!present!it!to!the!project!board.!The!exception!plan!will!show!how!the!stage,!
or!even!the!entire!project,!will!be!concluded!in!the!changed!environment.!The!
project!board!will!make!a!decision!on!how!to!proceed!with!the!occurred!exception.!
The!exception!plan!will!replace!the!current!project!plan!after!the!project!board!
agrees!with!the!proposed!actions!for!the!occurred!exception.!Or!then,!the!project!
manager!must!come!up!with!another!version!of!exception!plan.!(Cadle!and!Yeates!
2008,!180)!
Business!Justification!must!be!kept!alive!throughout!the!entire!project!life!(See!Figure!
3).!In!other!words,!a!project!must!be!ended!when!business!justification!cannot!be!
met!anymore!in!a!project.!PRINCE2!project!has!clear!roles!and!responsibilities.!It!uses!
experience!learned!from!the!previous!projects!and!the!knowledge!learned!during!the!
project,!which!will!be!stored!for!a!future!project!use.!(Hedeman!and!Seegers!2012)!
!
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Figure!3.!A!feasible!Business!Case!in!project’s!full!life!cycle!(Hedeman!and!Seegers!
2012)!
!
!
The!Business!Case,!the!organization,!the!quality,!the!plans,!the!risks,!the!change,!and!
progress!are!themes!of!PRINCE2!model.!A!project!has!a!business!justification!only!if!
the!business!case!of!the!project!is!feasible!and!agreeable.!The!roles!and!
responsibilities!in!a!temporary!project!organization!are!described!in!an!Organization!
theme.!The!Quality!criteria!and!how!the!quality!will!be!ensured!in!a!project!will!be!
the!meaning!of!the!Quality!theme.!The!steps!needed!to!design!plans!and!suggestions!
of!planning!techniques!are!described!in!the!Plans!theme.!The!Risk!theme!will!explain!
how!to!manage!the!uncertainties.!The!Change!theme!accommodates!the!project!
issues!for!changes!in!the!project!like!the!project!scope.!A!Progress!theme!helps!a!
project!manager!to!keep!plans!feasible.!(Hedeman!and!Seegers!2012,!23K24)!
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Figure!4.!PRINCE2!Process!Overview!(Van!Haren!Publishing!2012)!
!
Prince!2!processes!(Turkey!2010)!(Hedeman!and!Seegers!2012):!
• Directing!a!Project!(DP)!is!a!Management!Board’s!process.!!
• Start!Up!a!Project!(SU)!is!a!process!with!an!aim!to!give!good!start!for!a!
project.!Project!mandate!ignites!SU!process.!
• Project!Board!gives!authorization!to!start!Initiating!a!Project!(IP)!process.!IP!
evaluates!the!justification!of!the!project!and!produces!the!Project!Initiation!
documents!(PID).!The!Project!Plan!is!one!of!the!documents!of!IP.!
• Controlling!a!Stage!(CS)!process!explains!the!Project!Manager’s!dayKtoKday!
monitoring!and!control!activities.!This!is!a!main!process!for!the!project!
managers.!They!will!spend!most!of!their!working!hours!with!this!process.!
When!the!project!manager!feels!that!the!stage!is!about!to!reach!its!end!he!or!
she!will!ignite!the!SB!process!(Järveläinen!2014).!
• Managing!a!Stage!Boundary!(SB)!process!will!be!carried!out!after!each!CS!
except!the!last!CS,!where!Closing!a!Project!(CP)!process!will!be!executed.!SB!
depicts!a!controlled!way!to!complete!a!stage!and!plan!the!next!one.!
• Managing!Product!Delivery!(MP)!process!is!where!the!actual!project!products!
will!be!put!together.!A!project!manager!will!send!tasks!for!the!Team!Manager!
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in!a!form!of!work!packages.!After!accepting!them!his!or!her!team!will!execute!
and!deliver!them.!Both!the!traditional!and!the!agile!methods!can!be!used!in!
MP!process!to!execute!and!deliver!work!packages!(Järveläinen!2014).!!
• Closing!a!Project!(CP)!process!approves!delivery!of!the!products!and!the!
project!Manager!prepares!the!project!for!finishing!it.!The!Project!Board!can!
start!this!process!in!case!of!occurred!exception!preventing!the!project!to!
continue.!In!any!other!case!exception!will!cause!premature!ignition!of!SB!
process.!(Järveläinen!2014)!
Besides!the!magnitude!of!the!project!documentation,!another!area!where!tailoring!
can!be!exercised!is!project!organization!(See!Figure!5).!The!Executive!and!the!Project!
Manager!will!make!up!the!minimum!project!organization.!The!Senior!User!and!the!
Senior!Supplier!participants!are!included!in!a!project!board!on!average.!(Järveläinen!
2014).!!
!
Figure!5.!All!the!roles!in!PRINCE2!project!organization!(Scoll!Methods!2009)!
(Hedeman!and!Seegers!2012)!
!
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2.1.5 PRINCE2!vs.!PMBOK!
Max!Wideman!has!compared!PRINCE2!with!PMBOK!of!PMI.!Both!the!methods!
produce!processes!for!a!project!management.!They!formulate!tools!and!techniques!
that!can!be!used!in!the!project.!Tailoring!is!a!way!to!make!it!suitable!for!different!
type!and!size!of!projects!in!both!methods.!Processes!of!PRINCE2!will!make!clear!life!
cycle!for!a!project.!The!project!manager!manages!the!project!on!everyday!basis!with!
tolerances!defined!at!the!introduction!stage!of!PRINCE2!method.!The!issues!past!
these!limits!will!be!resolved!in!a!project!board.!By!default!PRINCE2!is!prone!to!be!
heavy!on!documentation,!but!with!right!level!of!tailored!documentation!will!match!
the!project!conditions.!Instead!of!describing!the!management!jobs!PRINCE2!defines!
roles!that!may!be!allocated,!combined,!divided!or!shared!matching!the!project!
requirements.!PRINCE2!has!productKbased!planning!and!focuses!on!the!products!to!
be!delivered!and!the!quality!on!products!under!delivery.!(Wideman!2002).!
PRINCE2!differs!from!other!project!management!qualifications!K!PMI!(US!Project!
Management!Institute!(www.pmi.org),!APM!(UK!Association!of!Project!Management!
K!www.apm.org.uk)!and!IPMA!(International!Project!Management!Association!K!
www.ipma.ch).!Unlike!other!qualifications,!PRINCE2!method!does!not!deal!with!the!
softer!skills!involved!in!being!a!project!manager.!It!offers!only!a!structured!
framework!that!can!be!tailored!and!scaled!to!match!requirements!of!a!project.!The!
technical!structure!of!the!framework!for!the!project!of!PRINCE2!is!compatible!with!all!
the!other!project!management!qualifications.!The!softer!skills!learnt!on!other!
qualifications!will!endorse!PRINCE2!method.!(Axelos!2014).!PRINCE2’s!true!power!lies!
in!its!commonKsense!approach!(Siegelaub).!
Even!if!PRINCE2!is!based!on!the!same!basis!as!the!PMBOK®!GUIDE,!it!highlights!a!
number!of!areas!to!concretize!PMBOK®!GUIDE,!and!answers!the!question!“how!do!I!
apply!these!concepts!in!my!projects!in!a!practical!manner?”!The!main!focus!in!
PRINCE2!is!on!the!critical!areas.!That!is!why!a!project!manager!may!need!some!
knowledge!from!the!PMBOK!GUIDE!and!other!sources!to!complete!some!areas!of!the!
project!management!work!that!is!not!covered!in!PRINCE2!in!the!required!level.!
(Siegelaub)!
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The!traditional!project!restraints!that!define!the!performance!objectives!of!a!project!
(identified!in!the!PMBoK®!GUIDE!as!time,!cost,!scope!and!quality)!have!been!
broadened!in!PRINCE2!to!acknowledge!another!two!factors!of!benefits!(delivered!
value)!and!risk!(the!limit!of!the!project’s!risk!coverage;!also!recognized!in!the!PMBoK!
GUIDE®!as!“risk!tolerance”).!In!PRINCE2!project!management!method!all!six!of!these,!
as!the!factors,!that!shape!the!project!plan!are!identified!(See!Table!2).!The!variances!
of!these!factors!must!be!monitored.!A!project’s!progress!is!determined!via!them.!
They!are!used!to!determine!if!the!project!is!being!delivered!to!meet!Acceptance!
Criteria!and!has!it!stayed!under!its!limits!of!the!authority!set!by!the!commissioning!
body!or!PRINCE2’s!Project!Board.!(Siegelaub)!
One!of!the!most!important!features!of!PRINCE2!is!the!Project!Board!concept.!
PRINCE2!is!more!specific!in!describing!features!of!the!steering!group!in!the!projects!
than!PMI!in!its!PMBOK®!GUIDE.!!Where!PMBOK!mentions!a!‘project!sponsor’!in!
general!terms,!PRINCE2!is!more!specific.!It!has!a!clear!definition!for!a!Project!Board!
to!provide!oversight!and!support!in!a!project!following!PRINCE2’s!project!
management!philosophy.!(Siegelaub)!
!
Table!2.!The!comparison!of!PMBOK®!GUIDE!Areas!of!Knowledge!and!PRINCE2!
Themes!(Siegelaub)!
PMBOK!GUIDE!Knowledge!Area! Comparable!PRINCE2!Themes!
Integration! Combined!Processes!and!Themes,!Change!
Scope,!Time,!Cost! Plans,!Business!Case,!Progress!
Quality! Quality,!Change!(Configuration!Management)!
Risk! Risk!
Communications! Progress!
Human!Resources! Organization!(limited)!
Procurement! Not!Covered!
!
!
!
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The!product!breakdown!structure!of!PRINCE2’s!Product!Based!Planning!approach!is!
equivalent!to!the!PMBOK®!GUIDE’s!Work!Breakdown!Structure.!They!both!identify!
the!fundamental!components!of!the!project!deliverables.!For!the!reason!that,!in!
PRINCE2!project!goal!is!in!deliverables!instead!of!project!activities,!it!continues!the!
logic!of!focusing!on!deliverables!further!than!PMBOK.!The!Product!Descriptions!of!
PRINCE2!model!depicts!deliverables!in!detail.!The!rigor!of!PRINCE2’s!Product!
Descriptions!strongly!reinforces!the!PMBOK!GUIDE’s!manner!of!an!approach.!
PRINCE2’s!Product!Descriptions!has!more!extensive!definition!of!the!work!to!be!done!
than!the!PMBOK!GUIDE.!It!provides!mechanisms!for!ensuring!expectations!on!all!
levels!to!be!met!in!completed!work.!(Siegelaub)!
PRINCE2!certification!comes!with!more!hands!on!knowledge!in!a!project!
management!than!PMP.!The!project!managers,!following!their!PMP!certification,!
often!ask:!“Where!do!I!actually!start?!How!do!I!put!all!of!this!together!to!actually!run!
a!project?”!The!project!manager!who!have!additionally!completed!PRINCE2!
certification!have!answers!to!those!questions,!because!with!PRINCE2!methodology!a!
project!manager!can!shape!and!direct!that!knowledge.!Due!to!integrated!structure!of!
PRINCE2,!a!project!manager!will!get!most!out!of!it!when!implementing!it!entirely!in!
his!or!her!project!work.!Even!if!PRINCE2!is!at!its!best!when!followed!fully,!there!are!
elements!in!PRINCE2!that!can!be!used!independently!and!applied!directly!in!any!
project!environment.!Deviation!from!a!PMP!or!PMBOK®!GUIDE!environment!is!not!
required!in!neither!of!these!approaches.!(Siegelaub)!
2.1.6 The!Agile!methods!
The!Scrum!will!be!used!as!an!example!for!the!agile!methods!in!this!thesis.!Ken!
Schwaber!and!Jeff!Sutherland!have!developed!the!Scrum!and!are!maintaining!the!
Scrum.!According!to!them!the!Scrum!is!a!project!management!method,!which,!is!
lightweight!and!simple!to!understand!but!extremely!difficult!to!master.!Due!to!the!
process!framework!it!can!be!used!to!manage!the!complex!product!development!
projects.!The!guide!for!the!Scrum!is!also!pretty!lightweight!since!it!is!only!16!A4!
pages!long!PDF!that!can!be!downloaded!from!the!Scrum’s!homepage!for!free.!The!
framework!has!been!available!from!the!beginning!of!1990s.!(Schwaber!and!
Sutherland!2013,!3)!
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The!Scrum!framework!comprehends!the!Scrum!Teams!and!their!associated!roles,!the!
events,!the!artifacts,!and!the!rules.!The!rules!of!Scrum!combine!simultaneously!the!
events,!the!roles,!and!the!artifacts,!governing!the!relationships!and!interaction!
between!them.!The!Scrum!presents!three!pillars!–!a!transparency,!an!inspection,!and!
an!adaptation!K!that!sustain!every!implementation!of!empirical!process!control.!
(Schwaber!and!Sutherland!2013,!3K4)!
The!Scrum!Team!includes!a!Product!Owner,!the!Development!Team,!and!a!Scrum!
Master.!Scrum!Teams!are!crossKfunctional!and!selfKorganizing.!The!selfKorganizing!
teams!choose!themselves!how!best!to!achieve!their!work,!rather!than!being!
managed!by!others!outside!the!team.!CrossKfunctional!teams!have!skills!needed!to!
allocate!into!the!work!without!having!to!rely!on!outsiders.!The!team!model!in!Scrum!
is!designed!to!optimize!productivity,!creativity,!and!flexibility.!(Schwaber!and!
Sutherland!2013,!5).!
Regularity!in!the!Scrum!has!been!created!with!prescribed!events.!It!also!minimizes!
the!need!for!meetings!not!defined!in!the!Scrum.!The!timeKboxed!events!are!used!in!
The!Scrum.!Using!the!timeKboxed!events,!every!event!has!a!maximum!possible!fixed!
duration.!An!appropriate!amount!of!time!is!ensured!for!the!planning!and!no!waste!of!
time!is!allowed!for!the!planning!process!(Schwaber!and!Sutherland!2013,!7).!
A!sprint!is!the!very!soul!of!Scrum.!It!is!a!timeKbox!of!one!month!or!less!long!event.!
During!a!sprint,!a!“Done”,!useable,!and!potentially!releasable!product!increment!will!
be!produced.!The!Sprints!have!coherent!durations!at!full!length!of!a!development!
effort.!A!new!Sprint!starts!promptly!after!the!completion!of!the!previous!one.!A!
Sprint!includes!following!events;!the!Sprint!Planning!Meeting,!the!15Kminute!timeK
boxed!Daily!Scrums,!the!development!work,!the!Sprint!Review,!and!the!Sprint!
Retrospective.!(Schwaber!and!Sutherland!2013,!8)!
No!changes!that!would!affect!the!sprint’s!goal!are!allowed!during!the!sprint.!The!
Quality!goals!cannot!be!lowered!and!the!Development!team!must!remain!the!same,!
but!because,!more!is!learned!during!a!project,!it!is!possible!that!the!project!scope!
can!be!further!accurately!defined!and!reKnegotiated!between!the!development!team!
and!the!product!owner.!(Schwaber!and!Sutherland!2013,!8).!
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It!is!possible!to!get!a!sprint!cancelled!prior!to!its!timeKbox!is!over.!The!product!owner!
is!the!only!one!that!has!authority!to!do!so,!but!he!or!she!can!do!so!only!after!
feedback!from!the!stakeholders,!the!Development!Team,!or!the!Scrum!Master.!
(Schwaber!and!Sutherland!2013,!8)!
The!agile!methods!are!good!especially!in!projects!where!it!is!quite!hard!for!the!users!
to!express!their!wishes!clearly!including!the!business!analyst!wishes!precisely.!This!is!
common!especially!in!software!development!projects.!Even!if!all!the!parties!work!
hard!with!the!issue,!there!will!be!areas!where!the!customer!and!the!supplier!have!
distinct!view!about!the!matter!and!have!different!ideas!on!specifications!and!what!is!
to!be!done.!A!scrum!manager!with!a!wellKdeveloped!interpersonal!and!stakeholderK
management!skills!will!negotiate!and!revisit!specification!with!the!customer!and!will!
find!common!understanding!during!sprints!of!the!agile!Scrum!project.!(Cadle!and!
Yeates!2008,!4)!
Traditional!project!management!tools!like!the!Microsoft!Project!(MS!Project)!are!not!
flexible!enough!for!agile!methods.!Tools!like!Jira!or!Polarion!are!more!suitable!for!
managing!agile!projects.!(Järveläinen!2014).!
2.2 The!Earned!value!in!project!management!
2.2.1 The!development!of!the!earned!value!in!project!management!
A!Project!manager!must!know!at!all!times!where!the!project!is!proceeding.!If!his!or!
her!and!project!group’s!thoroughness!in!reporting!the!progress!is!limited!to!“I!think!
we’re!approximately!on!target,”!it!will!be!too!late!to!react!to!any!problems!during!
the!project.!The!project!manager!and!the!whole!project!group!must!put!special!effort!
to!measure!the!work!performance.!The!most!valuable!information!for!a!project!
manager!is!to!know!how!much!project!work!has!been!done.!(Davidson!Frame!2002,!
290K291)!
The!Earned!value!concept!is!a!useful!technique!for!a!project!manager!to!keep!a!
better!track!of!how!the!project!is!proceeding.!It!can!be!used!in!any!kinds!of!projects.!
It!is!an!efficient!utility!that!supports!the!management!of!the!project!scope,!the!time,!
and!the!cost.!It!makes!possible!cost!and!schedule!variance!calculations!as!well!as!
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forecasting!the!project!cost!and!schedule!at!closure.!The!Earned!value!concept!gives!
early!signs!of!the!anticipated!project!results!based!on!a!project!performance!and!will!
bring!to!light!the!possible!need!for!corrective!action.!It!will!give!the!project!manager!
and!a!project!team!time!to!react!and!correct!the!project!strategy!as!well!as!to!make!
the!necessary!tradeKoffs!on!the!grounds!of!actual!project!performance,!the!project!
objectives,!and!the!environment!project!is!being!operated!in.!(Anbari!2003,!12)!
A!requirement!of!an!earned!value!to!be!functional!is!a!fully!defined!project!at!the!
outset!with!a!bottomKup!plan!created.!It!makes!performance!measurement!possible!
during!the!total!project’s!lifecycle.!An!Earned!value!tool!starts!providing!accurate!and!
reliable!performance!readings!from!15!percentage!onwards!of!a!project!completion.!
(Fleming!and!Koppelman!1998)!
Earned!value!management!is!not!an!industry!dependent!technique.!It!can!be!applied!
if!not!fully!but!at!least!partly!to!all!capital!projects!in!any!industry.!Containing!the!
cost!risks!associated!with!the!project!is!the!basic!utility!of!the!earned!value.!Because!
the!projects!already!have!much!of!the!basic!earned!value!data!available,!it!is!easy!to!
implement!earned!value!management!into!those!projects.!(Fleming!and!Koppelman!
2002,!91)!
A!Usable!earned!value!tool!is!the!cost!performance!efficiency!rate.!It!has!been!found!
to!be!usably!stable!from!the!15!percentage!point!of!a!project!completion.!Stability!
gets!increasingly!better!from!the!20!percentage!to!40!percentage!completion!points.!
That!is!why!it!is!the!single!most!important!metric!of!earned!value!for!a!project!
manager!or!an!executive!to!monitor.!(Fleming!and!Koppelman!1998)!
The!cost!performance!efficiency!rate!of!a!project!represents!the!relationship!
between!the!costs!incurred!and!the!earned!value!performed.!This!relationship!must!
be!periodically!measured.!The!costKefficiency!factor!is!provided!from!the!difference!
between!the!value!of!work!performed!and!the!costs!incurred.!(Fleming!and!
Koppelman!1998,!22)!
The!final!costs!requirements!based!on!the!project’s!performance!against!the!plan!
must!to!be!periodically!forecasted.!The!earned!value!concept’s!ability!to!
automatically!forecast!the!total!required!funds!at!the!end!of!a!project!is!one!the!
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benefits!of!the!concept.!Term!of!this!ability!is!commonly!called!the!estimate!at!
completion!(EAC).!(Fleming!and!Koppelman,!Earned!Value!Project!Management,!A!
Powerful!Tool!for!Software!Projects!1998,!22)!
Earned!value!(EV),!or!by!the!original!name!K!the!budgeted!cost!of!the!work!
performed!(BCWP),!is!an!essential!performance!metric!on!the!project’s!progress!
report.!An!Earned!value!is!used!in!calculating!the!schedule!and!cost!variances!as!well!
as!estimating!the!final!cost!of!the!contract.!The!final!cost!of!the!contract!estimation!is!
called!the!estimate!at!completion!(EAC).!(Christensen!1999,!283)!
Using!the!earned!value!metrics!with!a!solid!project!baseline,!the!project!can!be!
accurately!monitored!and!the!cost!and!a!schedule!performance!measured.!(Fleming!
and!Koppelman!2002,!93).!Keeping!the!project!on!the!right!track!requires!continuous!
monitoring!and!measuring.!(Fleming!and!Koppelman!1998,!22)!!
The!efficiency!of!any!project!rated!against!all!the!other!projects!in!the!organization!
can!be!compared!with!the!efficiency!factors!converted!from!an!earned!value!metric!
data.!The!Earned!value!data!can!also!be!used!successfully!in!managing!a!portfolio!of!
the!projects.!(Fleming!and!Koppelman!2002,!93)!
The!earned!value!schedule!position!can!be!determined!after!measuring!the!earned!
value!and!subtracting!the!planned!value!for!the!period.!The!critical!path!
methodology!can!be!successfully!used!with!the!earned!value!schedule!position.!The!
tasks!being!late!are!important,!if!they!are!on!or!near!the!critical!path.!Late!tasks!with!
plenty!of!slack!or!float!and!with!the!low!risk!are!just!interesting!because!they!simply!
indicate!that!the!project!is!running!late!for!its!original!plan.!(Fleming!and!Koppelman!
2002,!93)!
Measurement!will!occur!at!fixed!intervals—at!least!monthly,!but!usually!in!weekly!
intervals.!The!project´s!planned!value,!the!earned!value,!and!the!actual!costs!
obtained!can!be!assessed!at!any!given!point!in!time.!The!true!health!of!a!project!will!
be!reflected!via!the!wealth!of!data!these!three!dimensions!provide.!Besides!the!three!
dimensions,!the!original!budget!authorized!to!perform!the!completed!work,!and!the!
authorized!work!that!has!been!completed,!are!additional!two!elements!of!earned!
value.!(Fleming!and!Koppelman!2002,!93)!
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The!earned!value!concept!was!originally!developed!in!the!United!States!in!the!1960.!
It!was!developed!to!help!government!program!managers!and!contractors!to!track!the!
progress!of!complex!and!large!projects.!First!it!was!implemented!in!very!large!
defense!projects!by!the!U.S.!Air!force.!The!U.S.!military!played!a!major!role!in!the!
early!development!of!the!earned!value.!Originally!this!approach!was!only!used!in!
projects!with!a!scope!of!$100!million!or!beyond.!Later,!it!was!discovered!that!the!
earned!value!concept!is!as!useful!in!small!project!as!it!has!been!with!large!ones.!That!
discovery!has!made!its!popularity!to!grow!rapidly.!With!the!earned!value!approach,!a!
project!manager!can!get!the!valuable!understanding!of!the!project!progress!even!in!
smallKscale!projects.!(Davidson!Frame!2002,!288K289)!
There!are!two!key!limitations!to!using!the!earned!value!approach.!The!availability!of!
accurate!and!timely!cost!data!is!one!of!two!key!limitations!and!the!other!limitation!is!
purely!educational.!Organizations!have!not!set!up!proper!systems!for!collecting!that!
kind!of!data!or!people!working!with!the!project!management!do!not!fully!understand!
its!mechanisms.!Additionally!much!of!the!impact!of!the!earned!value!approach!is!lost!
if!the!top!management!does!not!have!enough!understanding!of!the!earned!value!
approach!in!project!performance.!(Davidson!Frame!2002,!288K289)!
It!is!a!challenging!task!for!many!organizations!to!determine!the!completion!
percentage!of!an!activity,!work!package!or!project.!It!is!even!more!challenging!in!a!
new,!an!emerging!or!the!softer!technology!projects!such!as!the!software!
development,!the!telecommunications,!the!research!and!development,!and!an!
architectural!or!an!engineering!design.!(Anbari!2003,!21)!
Typical!categorizations!of!work!efforts!at!the!beginning!of!a!project!are!categorizing!
them!either!into!nearKterm!or!farKterm!efforts.!Of!the!project!work!only!the!nearK
term!effort!will!be!planned!in!detail!by!dividing!nearKterm!effort!into!manageable!
pieces!called!work!packages.!FarKterm!work!is!called!planning!packages.!Planning!
packages!will!be!divided!into!work!packages!and!planned!in!detail!as!the!project!goes!
forward.!(Christensen!1999,!285)!
A!continuous!analysis!is!required!for!a!baseline!of!a!project!because!proposed!
changes!in!a!project!have!impact!on!the!baseline.!All!new!proposed!changes!for!
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project!work!must!be!analyzed!and!based!on!analysis!either!approved!or!rejected!by!
management!board!or!steering!group!of!the!project.!The!performance!measurement!
baseline!of!a!project!placed!at!the!beginning!of!the!project!is!only!as!good!as!all!
proposed!changes!to!the!baselines!that!have!been!managed!during!the!lifespan!of!a!
project.!(Fleming!and!Koppelman!1998,!21K22)!
The!decisions!in!project!management!are!mainly!concerns!about!how!they!are!
affecting!the!future.!The!earned!value!management!(EVM)!method!is!at!any!given!
point!of!the!project!an!effective!tool!in!forecasting!the!time!and!cost!of!the!project!at!
its!completion!(Anbari!2003,!5).!Both!the!current!project!statuses!and!performances!
can!be!assessed!and!the!future!projects!performances!can!be!predicted!and!
forecasted!by!using!a!variance!and!the!performance!indices!from!the!values!provided!
by!The!EVM!method.!(Cable,!et!al.!2004,!3)!
Due!to!the!complexity!of!collecting!work!performed!data!in!really!complex!and!vast!
projects,!companies!are!hiring!cost!account!managers!(CAMs)!for!being!responsible!
of!gathering!the!required!data.!In!smaller!projects!CAMs!are!not!costKeffective!way!to!
track!work!performance!of!a!project.!There!are!ways!to!track!work!performance!
without!causing!major!administrative!costs.!A!simple!50K50!or!0K100!taskKbyKtask!rule!
can!be!applied!for!a!project!when!beginning!and!ending!of!each!task!has!been!
tracked.!Additionally!a!smart!usage!of!milestones!can!ease!the!measurement!of!the!
work!performance.!(Davidson!Frame!2002,!286K287).!
The!50K50!rule!is!pretty!easy!to!use.!Half!of!the!task’s!value!has!been!earned!when!
the!task!starts!and!full!value!has!been!earned!after!actual!completion!of!the!task!!
(Anbari!2003,!21)!(Davidson!Frame!2002,!277K279).!Even!in!projects!with!large!
number!of!tasks!the!distortion!from!the!50K50!rule!will!be!minimal.!The!tasks!are!just!
in!varied!stages!of!completion.!(Anbari!2003,!21)!
The!0K100!rule!is!another!way!to!measure!the!work!performance.!In!this!rule!it!is!
assumed!that!nothing!has!been!accomplished!at!the!beginning!of!a!task.!Full!100!
percentage!value!will!be!given!for!the!task!after!it!has!been!completed!(Davidson!
Frame!2002,!279).!The!0K100!rule!is!often!used!in!the!work!packages!with!short!
durations!(Anbari!2003,!21).!
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For!the!reason!the!value!is!earned!only!when!a!task!is!physically!completed!the!0K100!
rule!can!be!also!called!the!weighted!milestone!method.!The!tasks!can!be!understood!
as!milestones.!Each!performanceKreporting!period!contains!one!or!more!milestones.!
(Anbari!2003,!21)!
The!0K100!rule!can!be!used!with!an!external!contractor!for!paying!contractors!efforts!
towards!the!project.!This!guides!the!contractor!to!plan!its!own!project!work!into!a!
very!detailed!work!breakdown!structure!(WBS)!to!ensure!authorization!for!regular!
payments!of!the!completed!task(s)!during!the!each!performanceKreporting!period.!
(Anbari!2003,!21)!
In!some!moments!costs!will!exceed!benefits!of!the!earned!value!management!
process!and!because!of!this!reason!both!costs!and!benefits!of!the!earned!value!have!
to!be!evaluated.!EVM!criteria!come!to!the!picture!in!evaluating!the!costs!and!benefits!
of!the!earned!value.!Quality!for!a!management!control!systems!using!the!earned!
value!is!achieved!via!EVM!criteria.!(Christensen!1998,!373)!
The!budgeted!cost!is!used!for!measuring!value!of!the!task.!The!earned!value!
approach!gives!tools!for!estimating!a!progress!of!the!project!tasks.!Furthermore!
consumption!(“burn!rate”)!of!the!project’s!funds!and!its!impact!to!a!performance!of!
the!project!can!be!calculated.!The!earned!value!estimations!can!be!executed!at!any!
level!of!WBS.!(Davidson!Frame!2002)!
2.2.2 Closer!look!to!Earned!value!technique!
For!the!earned!value!to!be!a!useful!technique!in!a!management!of!any!project!it!
requires!the!project!first!to!be!fully!defined!and!then!a!bottomKup!plan!created.!After!
those!requirements!have!been!met!the!performance!measurements!can!be!
organized!during!the!entire!lifecycle!of!the!project.!(Anbari!2003,!21)!
Planning,!Organization,!Analysis,!Accounting,!and!Reporting!are!five!areas!in!a!
development!of!consistency!and!management!discipline!in!which!the!earned!value!
system!focuses!on.!(Davidson!Frame!2002,!289K290)!!
Planned!value,!Earned!value!and!Actual!Costs!are!three!dimension!of!the!earned!
value.!An!authorized!work!and!authorized!budget!within!the!authorized!time!frame!
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are!building!parts!of!the!planned!value.!!An!authorized!work!and!authorized!budget!
within!an!authorized!time!frame!will!form!the!project!baseline.!!The!authorized!work!
completed!plus!the!original!budget!for!the!work!equals!the!earned!value.!(Fleming!
and!Koppelman!2002,!91)!
Full!advantage!of!the!earned!value!approach!can!be!used!if!the!actual!cost!data!is!
accurate!and!timely!collected.!Accurate!measures!of!the!work!performed,!the!section!
of!effort!achieved,!and!the!burn!rate!for!the!spending!project!funds!can!be!done!with!
an!earned!value!system!if!the!data!has!been!maintained!well.!It!is!possible!to!do!
calculation!of!the!EAC!with!the!earned!value!system!forecasting!capabilities.!The!
earned!value!approach!is!not!just!an!overview!of!the!project.!The!budget!and!
schedule!analysis!can!be!carried!out!at!any!level!of!the!WBS.!(Davidson!Frame!2002,!
286K288).!
Most!of!the!projects!can!use!both!the!earned!value!and!planned!value!dimensions,!
but!the!actual!costs!are!sometimes!like!on!lump!sum!or!fixedKprice!projects!
unknown.!Both!the!schedule!and!the!cost!performance!status!of!a!project!can!be!
monitored!at!whole!lifecycle!of!the!project!using!all!three!dimensions!of!the!earned!
value.!(Fleming!and!Koppelman!2002,!91).!
The!earned!value!can!be!calculated!using!computations!from!the!past!experience.!!
Total!value!of!work!achieved!during!the!month!can!be!estimated!by!computing!a!
weighted!average!of!a!progress!of!onKgoing!and!completed!tasks!during!the!month.!
(Davidson!Frame!2002,!279K280).!But!it!is!not!always!easy!to!get!accurate!
information!about!the!current!amount!of!work!completed!especially!from!the!onK
going!tasks!in!different!stages.!This!problem!rises!easily!in!IT!projects!facing!new!
kinds!of!problems!and!delays!making!predictions!of!overruns!likely!to!be!inaccurate.!
This!is!why!it!is!recommended!by!an!earned!value!analysis!expert!to!evaluate!each!
phase!or!stage!of!a!project!separately.!(Cadle!and!Yeates!2008,!203K205).!
2.2.3 Central!elements!
Terminology!traditionally!used!with!the!earned!value!analysis!is!one!of!the!problems!
in!the!earned!value,!(Cadle!and!Yeates!2008,!203K205)!which!can!make!the!earned!
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value!management!reports!confusing.!A!terminology!used!has!been!cumbersome!
and!offKputting!and!there!are!dozens!of!acronyms!alone.!(Christensen!1999,!284)!
Over!the!time!certain!earned!value!elements!and!formulas!have!had!more!than!one!
name.!Originally!three!basic!data!elements!of!the!earned!value!management!were!
called!a!budgeted!cost!for!work!scheduled!(BCWS),!a!budgeted!cost!for!work!
performed!(BCWP),!and!an!actual!cost!of!work!performed!(ACWP)!(Christensen!1999,!
284).!BCWS!and!ACWP!are!now!days!called!a!planned!value!(PV)!and!an!actual!cost!
(AC),!and!BCWP!as!an!earned!value!(EV).!(Davidson!Frame!2002,!283)!(Cable,!et!al.!
2004,!3).!Almost!all!of!the!supplementary!data!items!of!the!earned!value!
management!can!be!derived!from!these!three!elements!(Christensen!1999,!
284)p284.!
The!budgeted!cost!of!work!performed!(EV)!shows!how!much!of!the!budget!should!
have!been!spent!in!the!given!time!of!the!project!(Microsoft!Corporation).!According!
to!a!new!refined!meaning!of!EV,!it!is!the!value!of!the!work!actually!completed!during!
an!examined!timeframe!(Cable,!et!al.!2004,!3).!EV!depicts!budgeted!amount!for!
performing!the!work!that!has!been!achieved!by!a!certain!defined!moment!in!the!
project.!Besides!measuring!work!completed!for!the!task!in!currency!the!work!can!be!
also!measured!in!working!days,!work!hours,!labor!hours,!or!any!other!similar!type!of!
measurement!of!the!cost!and!value!associate!with!the!project!work!(Anbari!2003,!
13).!“When!the!predefined,!tangible!criteria!for!the!milestone!are!met,!the!balance!
of!the!value!associated!with!the!milestone!is!earned”!(Anbari!2003,!21).!
PV!means!the!amount!of!planned!work!during!a!given!time!period!(Cable,!et!al.!2004,!
3).!In!other!words!it!shows!how!much!of!the!budget!should!have!been!spent!by!the!
time!the!project!has!reached!to!the!certain!status!date.!(Microsoft!Corporation).!PV!
is!the!authorized!budget!for!executing!the!work!package,!activity,!or!the!project!
related!to!the!schedule.!PV!can!be!considered!as!the!value!to!be!earned!
accomplished!in!a!given!point!of!time!of!the!project!work.!(Anbari!2003,!13).!
Actual!cost!(AC)!is!the!cumulative!amount!of!money!that!has!been!spent!to!achieve!a!
work!package,!an!activity!or!a!project!in!a!given!point!of!time,!and!to!earn!the!
associated!value!(Anbari!2003,!13).!In!other!words!AC!shows!the!actual!costs!
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incurred!for!the!work!already!performed!by!a!resource!on!a!task,!up!to!the!project!
status!date!or!current!date.!(Microsoft!Corporation).!AC!must!be!analogous!to!the!
amount!budgeted!for!the!PV!and!the!EV!(Cable,!et!al.!2004,!3).!!It!should!be!recorded!
in!the!same!timeframe!as!EV!for!allowing!relevant!comparison!for!a!given!piece!of!
the!work.!(Christensen!1999,!285)p285!
Both!PV!and!EV!can!be!count!either!monthly!or!cumulative.!Monthly!value!stands!for!
the!amount!work!planned!for!a!month!(PV)!or!the!amount!work!completed!during!a!
month!(EV).!Cumulative!value!illustrates!the!amount!of!work!planned!(PV)!or!
completed!(EV)!to!the!date.!(Christensen!1999,!285)p285!
To!be!able!to!make!different!analysis,!scheduling,!planning,!risk!assessment,!
estimating!and!authorization!to!proceed,!a!work!breakdown!structure!(WBS)!has!to!
be!determined.!That!is!why!the!WBS!is!one!of!the!most!useful!tools!for!any!project!
manager.!It!is!good!to!remember!that!no!one!is!able!to!define!tasks!for!a!new!project!
with!definite!exactness.!(Fleming!and!Koppelman!1998,!21)!
When!a!budget!has!been!assigned!to!each!work!and!planning!package!it!is!possible!to!
define!a!timeKphased!budgetary!baseline!for!the!complete!project.!The!budget!for!
each!work!and!planning!package!can!be!assigned!in!hours,!euros!or!in!other!
measurable!units.!This!baseline!is!called!the!performance!measurement!baseline!
(PMB).!Performance!(EV)!and!the!cost!(AC)!of!the!project!are!compared!against!the!
standard!or!plan!it!(PMB)!represents.!(Christensen!1999,!285)!
Both!direct!and!indirect!costs!are!included!in!the!PMB!of!a!project.!Additionally,!due!
to!included!indirect!cost!in!AC,!allKimportant!cost!variances,!including!indirect!cost!
variances!must!go!through!inKdepth!instigation!by!the!project!team.!(Christensen!
1999,!287)!
2.2.4 Variances!
The!schedule!performance!of!a!project!must!be!regularly!measured!against!its!
planned!master!project!schedule.!The!schedule!variance!is!the!difference!between!
the!work!scheduled!and!the!work!accomplished.!Criticality!of!each!task!behind!the!
planned!schedule!can!be!assessed.!If!the!task!on!the!project’s!critical!path!is!delayed!
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or!it!can!cause!a!high!risk!to!the!project,!work!towards!getting!the!task!back!on!
schedule!must!be!done.!(Fleming!and!Koppelman!1998,!22)!
The!schedule!variance!(SV)!and!the!cost!variance!(CV)!are!the!most!commonly!used!
measures.!A!formula!for!the!cost!variance!is!CV=EVKAC!and!for!the!schedule!variance!
SV=EVKPV.!They!will!functions!as!efficiency!indicators!for!any!project!revealing!their!
schedule!and!cost!performances.!(Cable,!et!al.!2004,!3)!(Davidson!Frame!2002,!280K
283)!(Anbari!2003,!14).!Because!the!earned!value!measures!the!work!performance,!
monetary!units!are!used!in!measuring!the!schedule!variance!(Davidson!Frame!2002,!
281).!“The!schedule!variance!(SV)!is!a!measure!of!the!conformance!of!actual!progress!
to!the!schedule.”!(Anbari!2003,!14)!
Subtracting!actual!costs!from!planned!costs!has!been!the!conventional!technique!of!
measuring!the!cost!variance.!Negative!result!of!the!variance!implies!money!been!
used!more!than!planned!and!positive!variance!result!money!been!used!less!than!
planned!(Davidson!Frame!2002,!280K283).!The!cost!variance!measures!how!closely!
actual!cost!of!the!work!performed!follows!the!planned!budget!(Anbari!2003,!14).!!
A!positive!variance!is!a!sign!of!a!project!being!ahead!of!schedule!or!under!its!budget.!
A!negative!variance!signals!a!project!manager!to!take!corrective!actions!because!the!
project!is!over!its!budget!or!is!behind!its!schedule.!The!project!manager!can!
reallocate!money!or!resources!from!tasks!with!positive!variance,!increase!the!budget!
or!accept!reduces!profit!margins.!(Microsoft!Corporation)!
The!difference!between!the!total!budget!of!a!project!and!the!estimated!total!cost!of!
a!project!is!called!the!variance!at!completion!(VAC).!The!term!for!the!total!budget!of!
a!project!is!the!budget!at!completion!(BAC)!and!the!estimate!at!completion!(EAC)!is!a!
term!for!the!estimated!total!cost!of!the!project.!Same!as!a!formula!VAC!=!BAC!–!EAC.!
(Christensen!1999,!285)!
VAC!is!an!indicator!that!will!forecast!level!of!a!cost!overrun!at!the!completion!of!a!
project!or!an!estimated!cost!overrun.!If!VAC!is!around!0!the!project!is!about!to!
complete!on!budget.!If!VAC!is!over!0!the!project!will!complete!under!its!budget!and!if!
VAC!is!under!0!budget!will!be!overran.!(Anbari!2003,!18)!
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The!total!budget!baseline!for!the!activity,!work!package,!or!project!is!called!as!the!
Budget!at!completion!(BAC).!It!is!the!last!point!on!the!cumulative!PV!curve!that!is!
also!the!highest!value!of!the!PV.!(Anbari!2003,!13)!
2.2.5 Performance!indices!
The!schedule!performance!index!(SPI)!signifies!the!section!of!a!work!completed,!and!
its!formula!is!SPI=EV/PV!(Davidson!Frame!2002,!284).!SPI!with!value!1.0!or!more!
means!that!the!work!has!been!started!on!a!schedule!and!a!value!below!means!
delayed!work.!(Cable,!et!al.!2004,!7)!
The!cost!performance!index!(CPI)!can!be!understood!as!a!cost!efficiency!rate!and!
called!as!the!“burn!rate”!showing!how!much!money!has!been!used.!!The!formula!for!
the!cost!performance!index!is!CPI=EV/AC!(Davidson!Frame!2002,!284).!The!cost!
performance!index!(CPI)!is!the!most!commonly!used!costKefficiency!measurement.!
The!CPI!with!value!1.0!or!more!indicates!that!the!project!is!progressing!as!planned!
and!value!below!indicates!an!inefficient!progress!(Cable,!et!al.!2004,!7).!The!
cumulative!CPI,!sum!of!the!EV!for!all!tasks!divided!by!the!sum!of!the!AC!for!all!tasks,!
can!be!used!for!predicting!if!a!project!will!go!over!its!budget.!(Microsoft!Corporation)!
It!has!been!empirically!validated!that!the!CPI!metric!will!get!stabilized!from!the!20!
percentage!completion!point!of!a!project.!So!CPI!can!be!used!to!forecast!the!total!
final!costs!of!the!project!from!that!point!onwards.!Stability!will!progressively!increase!
from!20!percentages!to!100!percentage!completion!point.!(Fleming!and!Koppelman!
2002,!93)!
The!cumulative!CPI!is!commonly!used!in!forecasting!the!project!costs!at!completion.!
The!SPI!is!occasionally!used!along!with!the!CPI!in!forecasting!the!completion!
estimation!of!a!project.!The!measurement!using!both!indexes!(CPI!*!SPI)!is!called!the!
Critical!Ration!(CR).!It!depicts!the!overall!state!of!a!project.!A!project!is!facing!
problems!if!CR!is!below!1.!Otherwise!the!project!is!considered!proceeding!without!
problems!(Cable,!et!al.!2004,!7).!It!is!essential!to!use!same!status!dates!for!the!data!in!
CPI!and!SPI!to!calculate!an!accurate!CPI!analysis!(Anbari!2003,!14).!It!is!good,!
whenever!possible,!to!compare!CPI!and!SPI!results!of!one!project!to!all!past!projects!
of!the!workplace.!(Fleming!and!Koppelman!2002,!94)!!
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The!total!authorized!project!budget!is!called!Budget!at!Completion!(BAC).!Dividing!
BAC!with!the!cumulative!CPI!can!get!a!forecast!of!the!total!project!costs.!With!these!
tools!a!project!manager!can!regularly!monitor!and!forecast!how!much!completing!
the!project!will!cost.!(Fleming!and!Koppelman!2002,!93)!
The!index!for!measuring!a!budget!for!remaining!work!(BACKEVcum)!against!the!
estimated!cost!to!achieve!the!EAC!(EAC!–!ACcum)!is!called!the!toKcomplete!
performance!index!(TCPI)!and!the!actual!formula!for!the!toKcomplete!performance!
index!is!TCPI!=!(BAC!–!ECcum)/(EACKACcum).!The!schedule!performance!index!(SPI!=!EV!
/!PV)!can!be!use!as!the!performance!factor!in!EACKformula!(EAC!=!ACcum!+!(BAC!K!
EVcum)!/!Performance!factor).!(Christensen!1999,!290)!
General!trends!in!the!work!performance!can!be!calculated!by!utilizing!the!earned!
value!analysis.!The!AC,!EV!and!PV!trends!are!shown!in!Figure!6.!!All!three!lines!will!be!
collinear!(a!single!line)!if!the!project!is!proceeding!as!planned.!There!will!be!a!cost!
variance!if!the!AC!line!deviates!from!the!earned!value!line!and!a!schedule!variance!
appears!if!the!PV!line!deviates!from!the!earned!value!line.!(Davidson!Frame!2002,!
287K288).!Putting!effort!in!the!cost!efficiency!is!more!important!in!the!project!than!
efficiency!in!the!project!schedule.!The!cost!overruns!are!serious!issues!in!projects!
because!they!are!rarely!fully!recovered!during!a!project!life!cycle.!Effect!of!falling!
behind!from!the!planned!project!schedule!is!not!that!serious!matter!than!the!cost!
overruns!because!at!the!end!of!the!project!the!project!schedule!will!ultimately!be!
redeemed.!FrontKloaded!scheduling,!planning!and!budgeting!in!early!stages!of!the!
project!are!the!best!methods!to!minimize!problems!of!the!cost!overruns!in!the!
project.!(Fleming!and!Koppelman!2002,!93).!
!
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Figure!6.!Work!performance!trends!example!
!
For!the!steering!group!of!a!project!main!interest!lies!in!the!knowledge!that!the!
project!is!proceeding!more!or!less!as!planned.!A!chart!like!in!Figure!6!will!offer!a!
quick!and!highKlevel!view!of!project!status!that!will!satisfy!the!steering!group!
members!if!the!project!is!proceeding!as!planned.!More!detailed!data!will!be!needed!
only!if!the!chart!indicates!problems!(Davidson!Frame!2002,!288)!(Christensen!1999,!
286).!Small!problems!are!typically!ignored!and!attention!of!the!project!management!
is!in!corrective!actions!of!substantial!deviations!(Anbari!2003,!22).!
The!Earned!Value!Management!(EVM)!guides!a!management!of!the!enterprise’s!
project!portfolio!to!keep!focus!on!the!projects!or!work!packages!in!projects!by!
highlighting!and!qualifying!such!variations!that!needs!the!most!corrective!action.!The!
EVM!produces!significant!amount!of!information!for!a!work!package!or!a!project!
related!decisionKmaking.!“Simplification!of!EVM!calculations,!use!of!a!graphical!tools!
to!enhance!understanding!of!performance!trends,!and!successful!application!of!the!
EVM!in!the!industry!are!important!factors!for!the!growth!and!effective!use!of!this!
valuable!project!management!method.”!(Anbari!2003,!22)!!
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The!EVM!is!an!additional!tool!for!managers!to!get!important!insights!and!to!execute!
the!comparative!analysis!is!a!database!stored!years!of!the!consistent!reporting!data!
of!criteriaKcompliant!projects!(Christensen!1998,!380).!With!early!warning!signals!or!
triggers!that!the!EVM!provides!for!project!managers,!corrective!actions!can!be!taken!
against!indicators!of!the!poor!performance!or!enhancing!opportunities!arisen!for!a!
project!success!(Anbari!2003,!10).!EV,!AC,!PV!and!BAC!are!used!in!the!EVM!to!
evaluate!performance!of!a!project!(Anbari!2003,!13).!
2.2.6 Estimate!at!completion!(EAC)!
The!Estimate!at!completion!(EAC)!is!computed!as!EAC=BAC/CPI.!It!means!the!
estimate!of!a!final!project!cost.!On!the!basis!of!the!efficiency!that!on!which!the!work!
performance!has!been!achieved!for!each!euro!actually!spent,!the!EAC!allows!us!to!
forecast!the!final!project!costs!(Davidson!Frame!2002,!284).!The!final!project!cost!
forecast!based!on!the!performance!as!of!the!status!date.!Another!term!for!the!EAC!is!
the!forecast!at!completion.!(Microsoft!Corporation)!
Different!assumptions!made!about!the!future!performance!will!effect!on!value!of!the!
EAC.!If!the!current!analysis!shows!that!an!activity,!work!package!or!a!project!has!
affected!of!the!changed!conditions!or!the!original!estimation!is!no!longer!applicable,!
a!new!ETC!(Estimate!to!Complete)!must!be!generated.!(Anbari!2003,!16)!
The!EAC1!is!the!sum!of!the!cumulative!AC!and!the!ETC!(EAC1!=!AC!+!ETC).!This!can!be!
used!where!the!ETC!is!generated!for!the!remaining!work.!The!EAC1!has!also!other!
names.!It!can!be!called!the!current!working!estimate!(CWE),!the!latest!revised!
estimate!(LRE),!or!the!revised!cost!estimate!(RCE).!Commonly!a!detailed!bottomKup!
cost!estimate!for!the!remaining!work!will!be!used!due!to!a!work!that!already!is!in!
progress.!(Anbari!2003,!16)!
The!past!performance!cannot!be!used!in!forecasting!the!future!performance!if!the!
past!problems!or!opportunities!do!not!occur!any!more.!In!that!case!the!future!
performance!follows!again!the!original!plan.!Therefore!the!EAC2!is!the!sum!of!the!
cumulative!AC!plus!the!original!budget!for!the!remaining!work!(BAC!K!EV)!and!as!in!a!
formula!EAC2!=!AC!+!BAC!–!EV!=!BA!KCV.!(Anbari!2003,!16)!
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In!a!case!where!the!past!performance!with!its!problems!or!opportunities!can!be!used!
in!forecasting!the!future!performance,!a!performance!factor,!which!is!often!the!
cumulative!CPI,!will!be!used!in!an!EAC3!formula:!EAC3!=!AC!+!(BAC!K!EV)!/!CPI!=!BAC!/!
CPI.!This!can!be!called!either!a!mathematical!estimate!to!complete!(ETCmath)!or!a!
statistical!estimate!to!complete!(ETCstat).!(Anbari!2003,!16)!
Unmanaged!projects!tend!to!fall!behind!their!schedules,!overrun!their!budgets!or!
miss!other!quality!or!scope!targets.!It!is!a!common!human!tendency!to!get!the!
project!back!on!schedule!with!using!more!resources!than!originally!planned.!Hence!it!
is!common!in!organizations!to!aim!for!original!targets!upon!completion!of!the!
activity,!work!package!or!a!project!regardless!of!their!prior!performance!(EAC4=BAC).!
The!EAC4!is!not!often!achieved.!The!following!additional!formula!has!been!made!for!
calculating!the!EAC.!EAC!=!BAC!/!CPI!x!SPI.!In!rare!occasions!when!an!opportunity!of!
the!activity,!work!package,!or!the!project!being!ahead!of!schedule!arises,!it!is!
possible!to!pursue!towards!the!significant!cost!savings.!(Anbari!2003,!17)!
!
Table!3.!Earned!Value!Analysis!Abbreviations!and!Formulas!
Earned!Value!formulas!
Abbreviation! Name! Equation! Interpretation!or!result!
PV!
(BCWS)!
Planned!Value!
(Budgeted!Cost!
Work!Scheduled)!
!! !!
EV!
(BCWP)!
Earned!Value!
(Budgeted!Cost!
Work!Performed)!
EV=Sum!of!the!planned!
value!of!completed!work!
!!
AC!
(ACWP)!
Actual!Cost!
(Actual!Cost!Work!
Performed)!
!! !!
BAC! Budget!at!Completion!
!! !!
AT! Actual!Time! !! !!
ES! Earned!Schedule! !! !!
CV!
Cost!Variance! CV=EVKAC!
(CV=BCWP–ACWP)!
Positive=Under!planned!cost!
Neutral!=!On!planned!cost!
Negative!=!Over!planned!cost!
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SV!
Schedule!Variance!SV=EVKPV!
(SV=BCWP–BCWS)!
SV=ESKAT!
Positive=Ahead!of!schedule!
Neutral!=!On!schedule!
Negative!=!Behind!schedule!
VAC!
Variance!at!
Competition!
VAC=BACKEAC! Positive=Under!planned!cost!
Neutral!=!On!planned!cost!
Negative!=!Over!planned!cost!
CPI!
Cost!Performance!
Index!
CPI=EV/AC!
(CPI!=!BCWP/ACWP)!
Greater!than!1.0=Under!planned!cost!
Exactly!1.0!=!On!planned!cost!
Less!than!1.0!=!Over!planned!cost!
SPI!
Schedule!
Performance!
Index!
SPI=EV/PV!
(SPI!=!BCWP!/!BCWS)!
SPI!=!ES!/!AT!
Greater!than!1.0=Ahead!of!schedule!
Exactly!1.0!=!On!schedule!
Less!than!1.0!=!Behind!schedule!
CR!
Critical!Ratio! CR!=!CPI!x!SPI! Greater!than!1.0=!Performing!well!
Exactly!1.0!=!Performing!well!
Less!than!1.0!=!In!problems!
EAC!
Estimate!At!
Completion!
EAC=BAC/CPI!
EAC=AC+BACKEV!
EAC=AC+BottomKup!ETC!
EAC=AC+[(BACKEV)/!
(CPIxSPI)]!
EAC1!=!AC!+!ETC!
EAC2!=!AC!+!BAC!–!EV!=!BA!
–CV!
EAC3!=!AC!+!(!BAC!K!EV)!/!
CPI!=!BAC!/!CPI!
EAC4!=!BAC!
EAC!=!BAC!/!CPI!x!SPI!
!!
!!
!!
!!
!!
!!
ETC!
Estimate!to!
Complete!
ETC=EACKAC!
ETC=ReKEstimate!
!!
TCPI!
To!Completed!
Performance!
Index!
TCPI=(BACKEV)/BACKAC)!
TCPI=(BACKEV)/(EACKAC)!
Greater!than!1.0=Harder!to!complete!
Exactly!1.0!=!Same!to!complete!
Less!than!1.0!=!Easier!to!complete!
PMB!
Performance!
Measurement!
Baseline!
!! !!
SAC! Schedule!at!Completion!
!! !!
TVAC! Time!Variance!at!Completion!
TVAC!=SAC!K!TEAC! !!
!
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2.2.7 Earned!value!in!agile!project!methods!
Determining!the!right!time!frame!for!calculating!the!earned!value!is!the!main!
difference!between!the!agile!project!method!and!traditional!one!in!calculating!the!
earned!value!due!to!a!nonlinear!and!iterative!nature!of!the!agile!project!method!in!
which!feedback!loops!will!affect!to!the!initial!plan!and!a!measuring!progress!relative!
to!the!original!project!plan!will!be!deceptive.!Time!frame!of!the!whole!project!is!used!
only!in!a!traditional!project!in!calculating!the!earned!value.!(Cabri!and!Griffiths!2006,!
6)!
Burn!chars!is!one!of!the!principal!agile!project!management!tracking!technique.!It!
provides!very!similar!status!and!progress!information!what!the!earned!value!
attempts!to!measure.!With!data!from!the!burn!chars!of!an!agile!project,!the!earned!
value!can!be!used!without!losing!principles!of!accepting!a!change.!(Cabri!and!Griffiths!
2006,!3K6)!!
There!are!several!key!questions!that!will!need!to!be!answered!in!a!research!of!
validity!and!value!of!using!the!EVM!on!a!scrum!projects.!Firstly,!are!the!metrics!valid!
for!Scrum!projects?!Is!the!process!lightweight,!or!do!the!resulting!metrics!add!value?!
There!have!been!made!an!analysis!that!the!Agile!EVM!along!with!the!burn!down!
method!can!provide!progress!reports!for!executives’!use.!The!progress!reports!are!
based!on!quantitative!data!in!a!consistent!manner.!A!progress!measuring!of!the!Agile!
EVM!will!be!done!at!a!release!level!instead!of!using!a!sprint!or!a!product!levels!in!
measuring.!If!compared!to!requirements!of!the!traditional!EVM,!advantage!of!the!
Agile!EVM!is!in!work!items!that!are!integral!to!the!Scrum!process.!(Barton,!Blackburn!
and!Sulaiman!2006,!2K9)!
Creating!detailed!measures!of!PV!starts!with!establishing!the!PV!baseline!at!the!
beginning!of!the!each!iteration.!AC!can!be!captured!by!using!a!time!keeping!system.!
After!the!three!base!earned!value!metrics!(AC,!PV!and!EV)!are!available!Cost!
Variance,!Schedule!Variance,!Estimate!at!Completion!(EAC),!and!Estimate!to!
Completion!(ETC)!can!be!computed!from!these!base!earned!value!metrics.!(Alleman!
and!Henderson!2003)!!
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2.3 Earned!Schedule!method!in!project!management!
2.3.1 General!information!
Fast!and!precise!assessment!of!the!schedule!performance!is!essential!in!projects!
because!time!drives!projects.!The!earned!value!can!be!successfully!used!for!
evaluating!the!cost!performance!in!a!project!but!not!reliable!in!evaluating!the!
schedule!performance.!The!earned!schedule!has!been!created!to!correct!the!
problem.!Using!both!the!earned!value!and!the!earned!schedule!elevates!a!project!
management!to!the!next!level.!(Velde!2007)!
Mr.!Walt!Lipke!introduced!the!earned!schedule!(ES)!during!spring!2003!and!ever!
since!it!has!been!broadly!studied!in!a!wide!area!of!fields!and!programs!of!all!sizes!and!
on!the!way!it!has!got!polished!to!its!current!form.!(Crumrine!and!Ritschel!2013)!
(Lipke!2009,!24)!
With!the!earned!schedule!(ES)!method,!schedule!information!will!be!extracted!from!
the!earned!value!management!(EVM)!data.!It!has!been!shown!providing!a!reliable!
schedule!indicator!and!predictors!for!both!late!and!early!finish!projects.!The!method!
has!been!successfully!used!as!a!management!tool!for!construction,!software,!
commercial,!and!defense!projects!in!several!countries.!(Lipke!and!Henderson!2006,!
26)!
Core!idea!of!the!earned!schedule!is!simple.!The!key!issue!is!to!identify!the!time!at!
which!the!amount!of!an!accumulated!earned!value!(EV)!should!have!been!earned.!
The!performance!efficiency!and!schedule!variance!information!can!be!provided!by!
forming!timeKbased!indicators.!(Lipke!and!Henderson,!1)!
The!idea!of!the!earned!schedule!(ES)!will!follow!the!concept!of!the!earned!value.!
Only!difference!is!to!use!time!instead!of!cost!as!a!unit!in!measuring!schedule!
performance.!The!core!concept!of!ES!is!to!specify!the!time!at!which!the!accumulated!
EV!should!have!occurred.!In!other!words!see!the!time!associated!with!point!on!the!
Performance!Measurement!Baseline!(PMB)!where!PV!equals!EV.!The!difference!of!
the!Earned!Schedule!concept!compared!to!Earned!Value!is!that!the!associated!
schedule!indicators!behave!reliably!the!full!life!cycle!of!project.!(Lipke!2012,!1)!
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Earned!value!tools!will!always!have!a!point!where!the!SV!and!SPI!indicators!will!lose!
their!management!value.!This!irregular!behavior!of!schedule!indicators!will!bring!
added!challenges!for!the!project!managers,!because!in!a!preceding!grey!area!a!
project!manager!cannot!be!sure!of!whether!or!not!he!or!she!should!believe!the!
indicator!and!react!to!them!with!right!corrective!actions.!This!uncertainty!will!
continue!until!end!of!the!project.!(Lipke!2003,!33K34)!
Crumrine!and!Ritschel!have!studied!both!the!Earned!value!and!the!Earned!schedule!
and!have!verified!Lipke’s!model.!In!their!study!they!noticed!that!the!SPI(t)!and!SPI($)!
values!react!with!general!consistency!over!the!first!twoKthirds!of!the!project,!with!the!
SPI!values!separated!by!only!hundredths!of!a!point.!After!that!point!the!SPI!values!
start!going!in!different!directions.!!The!SPI(t)!value!starts!to!decrease!at!a!faster!rate,!
while!the!SPI($)!value!retrogress!back!towards!a!value!of!1.0!in!projects!behind!
schedule.!In!other!words!after!that!point!SPI($)!becomes!an!unreliable!measure!of!
project!schedule!while!ES!continues!to!produce!value!to!the!project!manager.!
(Crumrine!and!Ritschel!2013,!39K40)!
The!concept!of!the!Earned!Schedule!(ES)!was!extended!to!include!project!duration!
forecasting!a!year!after!the!publication!of!ES!(Henderson,!2004).!Henderson!
presented!two!equations!for!forecasting!the!final!duration!for!a!project.!(Lipke!2009,!
24)!
2.3.2 The!ES!method!in!use!
The!Earned!schedule!cannot!function!without!an!Earned!Value!Management!because!
it!is!an!extension!to!The!Earned!Value!Management.!The!Earned!schedule!method!
will!bring!tools!for!a!project!manager!to!analyze!schedule!performance.!Determining!
the!time!at!which!the!accumulated!earned!value!(EV)!should!have!occurred!is!a!
central!element!of!the!Earned!Schedule!concept.!An!ES!is!the!duration!of!time!
associated!with!the!point!on!PMB!where!the!PV!is!equal!to!the!EV!and!it!provides!a!
measure!of!how!much!has!been!earned!of!the!planned!duration!(PD)!of!the!project.!
(Lipke!2013,!15K16)!
!
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Table!4.!Comparison!of!Earned!Value!and!Earned!Schedule.!(Lipke!2006)!
 Earned!Value Earned!Schedule 
Status 
Earned!Value!(EV) Earned!Schedule!(ES) 
Actual!Costs!(AC) Actual!Time!(AT) 
CV SV 
CPI SPI 
Future!
Work 
Budgeted!Cost!for!Work!Remaining!
(BCWR) 
Planned!Duration!for!Work!Remaining!(PDWR) 
Estimate!to!Complete!(ETC) Estimate!to!Complete!(time)!ETC(t) 
Prediction 
Variance!at!Completion!(VAC) Variance!at!Completion!(time)!VAC(t) 
Estimate!at!Completion!(EAC)!(supplier) Estimate!at!Completion!(time)!EAC(t)!(supplier) 
Independent!EAC!
(IEAC)!(customer) 
Independent!EAC!(time)!
IEAC(t)!(customer) 
To!Complete!Performance!Index!(TCPI) To!Complete!Schedule!Performance!Index!(TSPI) 
!
“ES!is!computed!from!the!simple!formula:!ES!=!C!+!I,!where!C!is!the!largest!value!of!n!
satisfying!the!condition,!EV!≥!PVn!and!I!is!an!!interpolation!using!the!equation!=!(EV!–!
PVC)!/!(PVC+1!–!PVC)”!(Lipke!2013,!16).!
Schedule!Variance!(time)!(!=!SV(t)!=!ES!–!AT)!and!Schedule!Performance!Index!(time)!!
(!=!SPI(t)!=!ES!/!AT)!are!time!based!schedule!indicators!used!in!the!ES.!The!AT!is!the!
duration!from!the!beginning!of!the!project!to!the!time!where!an!EV!is!measured.!
(Lipke!2013,!16)!(Henderson!2004).!The!Schedule!Performance!Index!for!time!(SPI(t))!
compares!the!amount!of!time!earned!to!the!actual!time,!therefor!indicating!how!
correctly!or!badly!time!is!being!used!in!the!project!(Velde!2014,!29).!The!SPI!is!often!
used!to!estimate!the!project!completion!date.!(Microsoft!Corporation)!
An!EVM!performance!data!can!be!used!in!forecasting!the!duration.!An!Indicator!for!
forecasting!duration!is!called!the!SPI(t).!A!simple!formula!for!this!is!an!IEAC(t)!=!PD!/!
SPI(t).!(Henderson!2004).The!IEAC(t)!is!coming!from!words!Independent!Estimate!at!
Completion!(timeKbased).!(Lipke!2013,!17)!
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The!EVM!schedule!indicators!fail!in!the!late!performing!project,!but!these!the!ES!
indicators!will!perform!reliably!in!both!early!and!late!performing!projects.!
Additionally,!the!timeKbased!indicators!will!always!meet!the!actual!result!at!the!end!
of!a!project.!(Lipke!2013,!16)!
!
Table!5.!Measures,!Indicators,!and!Predictors!of!Earned!Schedule.!(Lipke!2006)!
Metrics Earned!Schedule 
ES
cum
 
ES!=!C!+!I 
Number!of!completed!periods!(C) 
Plus!an!incomplete!portion!(I) 
Actual!Time Atcum AT!=!number!of!periods!executed 
Indicators 
Schedule!Variance 
SV(t) SV(t)!=!ES!K!AT 
SV(t)% SV(t)%!=!(ES!K!AT)!/!ES 
Schedule!Performance!Index SPI(t) SPI(t)!=!ES!/!AT 
To!Complete!Schedule!
Performance!Index TSPI 
TSPI!=!(PD!–!ES)!/!(PD!–!AT) 
TSPI!=!(PD!–!ES)!/!(ED!–!AT) 
Predictors 
Independent!Estimate!at!
Completion!(time) 
IEAC(t) 
IEAC(t)!=!PD!/!SPI(t) 
IEAC(t)!=!AT!+!(PD!–!ES)!/!PF(t) 
Variance!at!Completion VAC(t) VAC(t)!=!PD!–!IEAC(t)!or!ED 
!
Crumrine!and!Ritschel!studied!a!project!with!SPI!value!below!0.9!to!determine!
whether!the!Earned!Value!Management!or!the!Earned!Schedule!is!an!earlier!detector!
of!problems!in!meeting!the!program!schedule!objectives.!They!discovered!that!in!
average,!an!EVM!identified!a!problem!at!an!18!percentage!completion!point,!while!
the!ES!identified!problems!in!average!at!the!30!percentage!completion!point.!
However,!the!EVM!failed!to!identify!problems!on!9!programs!that!the!ES!did.!
(Crumrine!and!Ritschel!2013,!40)!
In!their!study!of!the!optimism!and!accuracy!of!the!SPI!value,!Crumrine!and!Ritschel!
noted!that!an!EVM!was!more!optimistic!59.4!percentage!of!the!time,!while!an!ES!was!
more!optimistic!35.1!percentage!of!the!time!(5.5!percentages!of!the!data!points!had!
equal!SPI!values).!Further,!at!the!90!percentage!completion!point,!EVM!was!more!
optimistic!in!ten!times!of!project!than!the!ES.!They!were!studying!whichever!method!
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is!closer!to!the!final!schedule!result.!The!closer!one!was!determined!to!be!the!most!
accurate!for!that!particular!data!point.!They!discovered!that!an!EVM!was!more!
accurate!37.1!percentage!of!the!time,!while!an!ES!was!more!accurate!57.4!
percentage!of!the!time.!(Crumrine!and!Ritschel!2013,!40K41)!
To!Complete!Performance!Index!(TCPI)!is!an!indicator!of!the!EVM!for!cost!analysis.!It!
indicates!the!performance!efficiency!needed!for!the!rest!of!the!project!to!meet!a!
specific!cost!target.!A!similar!indicator!did!not!exist!for!the!schedule!analysis!of!the!
ES!until!creation!of!the!To!Complete!Schedule!Performance!Index!(TSPI!=!(PDKES)!/!
(EDKAT).!The!PD!is!planned!duration!and!An!ED!is!the!desired!or!estimated!project!
duration.!(Lipke!2013,!17)!
Both!TSPI!and!TCPI!provide!the!information!concerning!the!project.!Based!on!their!
results!a!project!manager!can!see!if!project!objectives!are!still!achievable,!and!can!a!
poorly!performing!project!be!recovered.!With!values!under!1.00,!the!project!
management!will!have!reassurance!that!the!objectives!of!the!project!are!achievable.!
The!Project!management!will!need!to!do!corrective!actions!if!values!are!between!
1.00!and!1.10!where!recovery!may!still!be!possible.!The!Project!objectives!will!
become!unachievable!when!value!is!above!1.10.!(Lipke!2013,!17)p17!
A!project!manager!can!use!TSPI!for!schedule!analysis!and!to!“look!ahead”!and!if!
required,!take!the!corrective!management!actions!earlier!enough.!Two!variables,!the!
fraction!completed!and!the!performance!index!at!a!specific!status!point!are!needed!
in!the!formula!TSPI!=!(1KK)!/!(RKK/SPI!(t)),!where!K!=!ES/PD!and!R!=!ED/PD.!(Lipke!
2013,!17)!
Crumrine!and!Ritschel!discovered!in!their!study!that!TSPI;!between!1.01!and!1.05!will!
be!a!trigger!to!signal!that!a!project!is!in!trouble.!In!average!situation!will!arise!when!a!
project!reached!a!TSP!1.10I!value!at!the!64!percentage!completion!point.!If!lowering!
TSPI!threshold!from!1.10!to!1.05!a!problem!exists!at!the!50,8!percentage!completion!
point.!If!lowering!TSPI!further!from!1.05!to!1.01,!it!is!possible!to!detect!trouble!at!the!
24!percentage!completion!point.!By!lowering!TSPI!threshold!from!1.10!to!1.01!will!
give!a!project!manager!much!more!time!to!plan!corrective!actions.!(Crumrine!and!
Ritschel!2013,!41K42).!
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The!Critical!Path!(CP)!analysis!can!use!the!Earned!Schedule!(ES)!as!an!application.!A!
CP!analysis!provides!forecasts!and!information!for!the!project!managers!to!focus!on!
appropriate!control!actions.!In!bigger!projects!a!specialized!person,!a!scheduler,!will!
work!with!the!CP!analysis!providing!forecasts!and!information!to!a!project!manager.!
There!is!a!theory!that!the!project!manager!can!minimize!the!time!duration!of!a!
project!if!protecting!progress!on!the!CP.!(Lipke!2012,!10)!
ES!is!not!complex!to!do!and!it!provides!useful!information!to!the!analysts!and!the!
project!manager.!It!will!only!take!small!amount!of!additional!work!to!do.!A!creation!
of!a!separate!PMB!is!required!from!the!tasks!which!formulate!the!CP!followed!by!
status!the!performance!of!the!CP!using!EV!from!those!same!tasks.!(Lipke!2012,!10)!
By!analyzing!the!CP!performance!and!the!total!project!jointly,!the!project!manager!
can!find!out!an!imbalance!in!performance!between!critical!and!nonKcritical!activities.!
The!project!is!maximizing!its!performance!when!the!SPI(t)!from!the!CP!analysis!is!
equal!to!the!SPI(t)!from!the!total!project.!(Lipke!2012,!10)!
2.3.3 The!Earned!Schedule!in!agile!methods!
According!to!Robert!Van!De!Velde,!use!of!an!EVM!for!schedule!management!in!agile!
projects!is!limited—there!is!no!certainty!that!it!adds!value!beyond!what!is!provided!
by!common!agile!tools.!Another!concern!is!with!an!EVM’s!traditional!schedule!
performance!metrics.!The!metrics!shows!without!exception!a!schedule!performance!
improvement!as!a!project!approaches!its!completion,!making!the!performance!
appear!to!be!perfect!even!if!project!delivery!has!been!late.!Due!to!claiming!EVM!to!
merely!be!just!bureaucratic!overhead!the!agile!community!has!concerns!about!using!
EVM!in!any!form.!Mr!Van!De!Velde!claims!that!an!Agile!Earned!Schedule!(AgileES)!
applies!an!Earned!Schedule!to!Agile!projects!and!addresses!all!of!these!concerns.!
(Velde!2014,!29)!
Earned!Schedule!for!Agile!projects!(AgileES)!combines!the!accuracy!and!control!of!an!
Earned!Schedule!with!the!speed!and!responsiveness!of!Agile.!!Common!agile!tools!
that!are!used!for!assessing!schedule!performance!will!get!added!value!from!AgileES.!
An!Agile!concern!of!an!Earned!Value’s!schedule!performance!metrics!will!be!removed!
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by!AgileES.!“Using!Earned!Schedule!on!Agile!projects!is!not!without!controversy,!but!
there!is!strong,!objective!proof!that!it!is!valid!for!agile!projects.”!(Velde!2014,!29)!
There!are!two!phases!in!calculation!of!Earned!Schedule.!Firstly!calculate!number!of!
complete!periods!in!which!the!current!Earned!Value!(EV)!equals!or!exceeds!the!
cumulative!Planned!Value!(PV)!for!the!period.!Secondly!calculate!the!fractional!
amount!for!the!first!period!in!which!the!Earned!Value!(EV)!does!not!equal!or!exceed!
the!cumulative!Planned!Value!for!the!period!(PV).!(Velde!2014,!34)!
Outcome!of!the!schedule!performance!efficiency!is!shown!by!burn!down!charts.!
More!release!points!consumed!means!greater!efficiency!and!fewer!consumed!points,!
less!efficiency.!The!project!is!either!ahead!or!behind!from!its!original!schedule.!
AgileES!functions!differently.!Instead!of!just!focusing!outcome!of!performance!
efficiency,!AgileES!assesses!the!schedule!performance!efficiency!itself.!“It!shows!
explicitly,!how!time!is!being!used!and!thereby!adds!insight!to!what!is!provided!by!
common!agile!tools!such!as!burn!charts.”!(Velde!2014,!30)!!
The!Burn!charts!and!an!AgileES!both!point!out!whether!or!not!a!project!is!on!
schedule.!Addition!to,!an!AgileES!assesses!schedule!performance!efficiency;!pointing!
out!how!well!or!poorly!time!is!being!used!in!the!project.!That!provides!insight!into!a!
schedule!performance!beyond!burn!charts!and!traditional!EVM!measures.!(Velde!
2014,!34)!
2.4 Earned!value!and!earned!schedule!in!MS!Project!
The!Microsoft!Project!program!uses!PV,!EV,!and!AC!in!an!earned!value!analysis!for!
each!task!in!a!project!plan.!Microsoft!uses!old!terms!BCWS,!BCWP,!and!ACWP!
instead!of!PV,!EV,!and!AC!in!the!MS!Project!program.!(Microsoft!Corporation)!
The!MS!Project!stores!budgeted!cost!of!each!task!scheduled!in!the!project!plan.!The!
Budgeted!cost!of!a!task!consists!of!the!cost!of!resources!assigned!to!the!task!as!well!
as!any!fixed!costs!associated!with!the!task.!The!MS!Project!uses!baseline!field!in!
storing!budgeted!cost!values.!For!storing!multiple!baselines!during!a!project!MS!
Project!can!store!up!to!10!baselines.!The!actual!costs!are!correlated!with!actual!work!
in!the!MS!Project.!Some!portion!or!all!of!the!tasks!are!required!to!complete!up!to!the!
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status!date.!An!EV!is!calculated!for!each!tasks!but!typically!analyzed!in!a!project!level.!
Usually!the!date!when!a!project!progress!has!been!last!updated,!will!be!used!as!the!
status!date!for!the!earned!value!analysis.!(Microsoft!Corporation)!!
It!is!contingent!to!use!either!percentage!completed!value!or!physical!percentage!
complete!value!for!the!earned!value!calculations!of!a!task.!A!project!manager!makes!
taskKbyKtask!decisions!of!a!right!earned!value!calculation!method!used!in!a!task.!
Using!percentage!is!more!common!than!physical!percentage!completed.!The!physical!
percentage!completed,!is!often!solely!used!when!an!accurate!measure!of!real!work!
performed!or!remaining!cannot!be!drawn!by!using!percentage!completed,!since!
percentage!complete!value!indicates!the!percentage!of!the!task!duration!that!has!
been!completed.!Physical!percentage!complete!is!always!entered!directly!by!a!
project!manager,!but!percentage!completed!can!also!be!calculated!by!the!MS!
Project.!(Microsoft!Corporation)!
!
!!
Figure!7.!The!Earned!value!analysis!chart!(Example)!
!
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A!chart!with!projected!cumulative!cost!for!a!project!in!yKaxis!and!time!in!xKaxis!is!one!
common!way!of!visualizing!the!key!values!of!earned!value!analysis!(See!Figure!7).!!
The!chart!will!show!how!key!values!of!an!earned!value!analysis!have!appeared!on!the!
chat!from!the!beginning!to!the!status!date!(1).!In!this!chart!an!AC!has!exceeded!the!!
budgeted!cost!(2)!of!the!project!and!the!work!performed!is!less!than!an!amount!
spend!to!accomplish!that!work!(3)!(Microsoft!Corporation)!
Besides!measuring!PV,!EV,!and!AC,!the!earned!value!analysis!measures!the!Cost!
variance!(CV),!the!Schedule!variance!(SV),!the!Cost!Performance!Index!(CPI),!the!
Schedule!performance!Index!(SPI),!the!Budget!at!completion!(BAC),!and!the!
Complete!Performance!Index!(TCPI)!in!the!MS!Project!(Microsoft!Corporation).!
Normally!a!project!correlates!the!actual!costs!(AC)!with!the!actual!work.!Only!if!the!
actual!costs!independent!of!the!!actual!work!has!been!entered!or!the!resource!pay!
rates!has!been!changed,!will!actual!cost!be!out!of!sync!with!scheduled!cost.!The!MS!
Project!includes!two!types!of!pay!rates:!the!standard!rates!and!the!overtime!rates.!
(Microsoft!Corporation).!
EV!is!calculated!differently!in!the!task!level!than!at!the!assignment!level!in!an!MS!
Project.!For!best!results,!use!the!taskKlevel!BCWP!(EV)!values,!which!are!the!values!
MS!Project!rolls!up!to!summary!task!and!the!project!summary!task!EV!values.!This!
value!is!calculated!for!each!individual!task!but!analyzed!typically!at!the!project!level.!
(Microsoft!Corporation).!
The!PV!is!calculated!as!the!cumulative!time!phased!baseline!costs!up!to!the!status!
date!or!current!date.!The!Budgeted!cost!values!are!stored!in!the!baseline!fields,!or!if!
they!have!been!saved!in!multiple!baselines,!in!fields!Baseline1!through!Baseline10.!
(Microsoft!Corporation).!
The!Cost!variance!(CV)!is!a!variance!that!shows!the!difference!between!the!budgeted!
cost!of!work!performed!(EV)!on!a!task!and!its!actual!cost!AC,!and!Schedule!variance!
(SV)!shows!difference!between!the!budgeted!cost!of!work!performed!(EV)!and!the!
budgeted!cost!of!work!scheduled!(PV).!When!cost!is!currently!under!the!budgeted!
amount!or!a!baseline!the!CV!is!positive,!and!when!the!task!is!currently!over!budget,!
CV!is!negative.!A!Positive!SV!means!that!project!is!ahead!of!schedule!and!in!case!of!
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Negative!SV;!the!project!has!fallen!behind!schedule!in!cost!terms.!!(Microsoft!
Corporation).!
The!Estimate!at!completion!(EAC)!is!the!total!cost!field!and!the!Budget!At!Completion!
(BAC)!is!the!Baseline!Cost!field!from!the!baseline!in!question.!The!Variance!that!
shows!difference!between!the!BAC!and!the!EAC!is!called!Variance!at!Completion!
(VAC).!(Microsoft!Corporation).!
Using!the!Earned!Value!Cost!Indicators!table!or!the!Earned!Value!table,!the!earned!
value!information!can!be!seen!in!any!sheet!view!of!the!MS!Project.!PV,!EV,!AC,!EAC,!
BAC,!VAC,!SV,!and!the!CV!information!can!be!found!from!the!earned!value!table.!
CV%,!CPI,!BAC,!EAC,!VAC,!and!TCPI!addition!to!PV,!EV,!and!CV!can!be!found!from!the!
earned!value!cost!indicators!table.!(Microsoft!Corporation).!
The!Earned!Value!table!is!good!for!evaluating!the!difference!between!your!scheduled!
and!budgeted!costs!from!indicators!of!EAC,!BAC,!and!VAC.!!Additionally,!the!CV!
shows!the!difference!between!budgeted!and!actual!cost!of!work,!and!the!SV!shows!
the!difference!between!the!budgeted!cost!of!work!and!the!actual!cost!of!work.!
(Microsoft!Corporation).!
The!Earned!Value!Cost!Indicators!table!can!be!used!to!analyze!cost!variances.!The!CPI!
and!TCPI!will!tell!how!the!project!is!progressing!against!its!budget!and!how!the!rate!
of!work!compares!with!the!expected!rate.!The!CPI!with!values!less!than!1!will!reveal!
that!the!project!getting!less!work!per!dollar!than!planned!and!with!TCPI!it!is!possible!
to!follow!up!how!much!of!an!increase!in!performance!is!needed!on!the!remaining!
tasks!of!the!project!in!order!to!keep!the!project!within!budget.!(Microsoft!
Corporation).!
3 RESEARCH!METHODOLOGY!
3.1 Methodology!used!in!the!study!
Reason!and!Bradbury!summarizes!Action!research!to!be!as!a!participatory,!
democratic!process!concerned!with!developing!practical!knowledge!in!the!pursuit!of!
worthwhile!human!purposes,!grounded!in!a!participatory!worldview,!which!we!
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believe!is!emerging!at!this!historical!moment.!Action!research!seeks!to!combine!
action!and!reflection,!practice!and!theory,!working!with!others,!in!search!of!practical!
solutions!to!important!issues!for!the!people!involved.!(Reason!and!Bradbury)!
Action!research!is!one!kind!of!continuous!improvement!and!development!of!
operations!that!naturally!happens!in!working!life.!It!gives!a!new,!democratic!
approach!for!a!research!method!aimed!at!needs!of!working!life.!(Kananen!2009,!7)!
Coughlan!and!Coughlan!define!an!Action!research!as!research!in!action,!instead!of!
research!about!action.!The!researcher!participates!in!problem!solving!that!includes!a!
series!of!events!that!requires!action.!A!scientific!approach!will!be!used!in!studying!
the!resolution!of!important!social!or!organizational!issues!by!action!research.!The!
researcher!will!work!closely!together!with!those!who!experience!these!issues!directly!
in!action!research.!While!building!up!a!body!of!scientific!knowledge,!the!researcher’s!
goal!is!to!make!that!action!further!more!effective.!An!Action!research!contains!fourK
step!iterative!cycles!of!gathering!data,!feeding!them!back!to!parties!concerned,!
analyzing!the!data,!and!planning!action,!taking!action!and!evaluating,!leading!to!
further!data!collection!and!so!on.!(Coughlan!and!Coughlan!2002,!222).!
The!Action!research!combines!theory!and!practice!(and!researchers!and!
practitioners)!through!change!and!reflection!in!an!immediate!problematic!situation!
within!a!mutually!acceptable!ethical!framework.!The!Action!research!is!an!iterative!
process!involving!researchers!and!practitioners!acting!together!on!a!particular!cycle!
of!activities,!including!problem!diagnosis,!action!intervention,!and!reflective!learning.!
(Kananen!2009,!10K11)!
Avison!and!others!point!out!people!to!be!the!biggest!challenges!in!Action!research!
since!people!are!having!individual!objectives,!perceptions!and!attitudes!that!are!
easily!conflicting!to!each!other.!That!makes!organizations!so!different!and!complex.!
That!is!why!researchers!will!need!to!understand!the!illKstructured,!vague!world!of!
complex!organizations.!This!encourages!action!research!researchers!to!experiment!
via!intervention!and!to!reflect!on!the!result!of!their!intervention!and!implication!of!
their!theories.!(Avison,!et!al.!1999,!95)!
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Action!research!can!be!seen!as!a!process!of!professional!learning!and!development.!
It!essentially!pertains!to!working!life!in!practice!and!its!problems,!identifying!them,!
and!eliminating!them.!(Kananen!2009,!9)!
BrydonKMiller!defines!the!Action!research!as!a!work!in!progress!where!the!research!
must!remain!objective!and!valueKfree.!Action!researchers!must!share!a!common!
value.!They!must!have!respect!for!people’s!knowledge!and!the!ability!to!understand!
and!address!the!issues!confronting!them!and!their!communities.!An!action!
researcher!will!work!collaboratively!with!others!that!will!lead!not!only!to!
organizational!and/or!community!changes,!but!also!to!personal!changes!in!the!action!
researchers!themselves.!It!is!essential!for!action!researchers!to!understand!that!the!
social!world!can!only!be!understood!by!trying!to!change!it.!(BrydonKMiller,!
Greenwood!and!Maguire!2003,!14).!
!Coughlan!and!Coughlan!reminds!us!of!the!action!research!being!an!application!of!
the!scientific!method!of!finding!facts!and!experimentation!to!practical!problems,!
calling!for!action!solutions!and!involving!coKoperation!and!the!collaboration!of!the!
members!of!the!organizational!system!and!the!action!researchers.!It!is!important!for!
an!action!researcher!to!learn!from!both!the!intended!and!unintended!outcomes,!and!
to!make!a!contribution!to!the!scientific!knowledge!and!theory,!instead!of!just!finding!
solutions!to!the!immediate!problems.!(Coughlan!and!Coughlan!2002,!223)!
Avison!and!others!categorize!the!action!research!into!four!different!types:!“Action!
research!focusing!on!the!change!and!the!reflection;!The!Action!science!trying!to!
resolve!conflicts!between!espoused!and!the!applied!theories;!Participatory!action!
research!emphasizing!participant!collaboration;!and!Action!learning!for!the!
programmed!instruction!and!an!experiential!learning.”!(Avison,!et!al.!1999,!95).!
Avison!and!others!instructs!the!action!researcher!to!be!explicit!about!their!approach.!
The!Research!aims!and!the!supporting!theory!need!to!be!clarified!as!well!as!method!
at!the!outset.!The!emphasis!is!more!on!what!practitioner!are!doing!than!on!what!
they!say!they!are!doing.!When!clarity!continues!all!the!way!through!the!application!
of!the!research!as!well!as!at!the!time!of!its!publication,!the!Action!researcher!will!
have!a!large!and!complicated!story!to!tell.!(Avison,!et!al.!1999,!96)!
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Action!research!is!power!and!action!originated!from!actors,!not!from!given!
instructions,!orders!or!development!activity.!The!Power!of!the!action!research!lies!on!
the!fact!that!people!that!are!having!a!problem!will!find!the!solution!for!it!and!at!the!
same!time!will!commit!the!required!change.!(Kananen!2009,!9)!
Action!researchers!are!actively!working!at!making!it!happen!instead!of!merely!
observing!something!to!happen.!Two!objectives,!solving!a!problem!and!contributing!
to!science,!are!always!present!in!an!action!research.!The!Action!research!does!not!
premise!a!difference!between!action!and!theory,!but!the!challenge!is!to!engage!both!
at!the!same!time.!The!Action!researcher!should!be!able!to!take!part!in!making!the!
action!happen!and!in!same!time!stand!back!from!the!action!and!reflect!on!it!as!it!
happens!so!that!he!or!she!will!contribute!theory!to!the!body!of!knowledge.!
(Coughlan!and!Coughlan!2002,!224)!
Besides!continuous!adjustment!to!new!information!and!new!events,!an!action!
research!calls!for!coKoperation!between!the!client!personnel!and!the!researcher.!Due!
to!nature!of!the!action!research!being!series!of!unpredictable!and!unfolding!events!
collaboration!between!actors!is!needed!to!be!able!to!adapt!to!the!contingencies!of!
the!unfolding!story.!(Coughlan!and!Coughlan!2002,!225)!
Both!the!researcher!and!the!practitioner!are!both!owners!of!the!problem!under!
investigation.!The!Action!researchers!are!outside!agents!or!external!helpers!to!the!
client!system!who!act!as!facilitators!of!the!action!and!reflection!for!practitioners!in!
an!organization.!The!Action!researcher!has!two!main!models!to!use.!One!is!the!
expert!model!that!can!be!understood!as!the!doctorKpatient!model.!Patient!goes!to!a!
doctor!for!diagnosis!and!prescriptive!direction.!Another!model!is!called!the!
consultation!model.!The!Action!researcher!will!work!as!a!facilitator!helping!the!
clients!enquire!into!their!own!issues!and!creating!and!implementing!the!solutions.!
(Coughlan!and!Coughlan!2002,!227)!
Change!is!one!constant!element!of!an!action!research.!The!Action!research!is!
constant!improvement!of!operations.!A!Collaborative!work!is!an!essential!element!of!
an!action!research.!The!CoKoperation!requires!common!target!that!is!also!an!
essential!part!of!an!action!research.!(Kananen!2009,!9)!
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The!Action!research!is!basically!only!about!change.!It!focuses!on!the!understanding,!
the!planning!and!the!implementing,!changes!in!business!firms!and!other!
organizations!and!it!requires!an!understanding!of!the!ethical!framework,!the!values!
and!the!norms!used!in!a!distinct!context.!Authentic!relationships!between!the!action!
researcher!and!the!members!of!the!client!organization!are!required!in!the!Action!
research.!The!ethics!as!well!as!how!process!is!understood!and!significant!action!have!
been!taken!based!on!mutual!understanding!and!how!the!action!researcher!works!
with!the!members!of!the!organization.!(Coughlan!and!Coughlan!2002,!225).!
A!mutually!acceptable!ethical!framework!is!what!both!the!practitioners!and!the!
researchers!need!to!share!while!working!together.!Avison!and!others!have!proposed!
four!dimensions!for!the!framework;!the!style!of!presentation!adopted!the!tradition!
and!beliefs!implied!by!its!assumptions,!the!category!of!action!research!used!and!its!
focus,!and!the!research!process,!including!the!theme,!level!of!the!organization!
involved,!the!extent!of!change,!and!the!role!of!the!researcher.!(Avison,!et!al.!1999,!
97)!
An!Action!research!does!not!aim!for!generalization!like!the!traditional!research!
methods!do.!The!Action!research!focuses!on!a!single!case!and!the!research!outcomes!
will!be!valid!only!for!the!case!researched.!(Kananen!2009,!10)!
A!range!of!preKunderstanding!of!the!organization!environment,!the!conditions!of!
business,!the!dynamics!and!structure!of!operating!systems!and!the!theoretical!
support!of!such!systems!is!required!for!an!action!research!to!be!productive.!The!
Action!researchers!must!have!broader!knowledge!of!the!organizational!systems!as!a!
part!of!preKunderstanding.!(Coughlan!and!Coughlan!2002,!226)!
The!Action!research!projects!do!not!aim!to!create!universal!knowledge.!Even!though!
they!are!situation!specific,!it!is!important!to!generalize!this!knowledge!to!other!
situations!too.!This!can!be!done!by!building!a!theory!in!small!steps!from!moving!from!
the!particular!to!the!general!and!identifying!how!the!knowledge!collected!in!action!
research!project!could!be!used!in!similar!issues!in!other!organizations.!The!theory!
builds!up!from!a!synthesis!of!an!emerged!data!and!use!of!the!body!of!theory!in!
practice!that!informed!the!intervention!and!research!intention.!A!precise!concern!
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with!theory!that!is!formed!from!the!conceptualization!of!the!particular!experience!in!
ways!that!are!intended!to!be!meaningful!to!others!is!in!demand!in!an!action!
research.!(Coughlan!and!Coughlan!2002,!236)!
The!Action!research!is!a!process!with!several!cycles.!An!average!action!research!cycle!
includes!planning,!implementation,!observation,!and!reflection!phases.!The!most!
simplified!cycle!includes!only!planning,!action,!and!monitoring!(Kananen!2009,!10).!
The!cycle!starts!with!a!preKstep!to!understand!context!and!purpose!to!make!sure!this!
action!project!is!worth!studying.!Furthermore!an!appropriate!methodology!has!to!be!
adopted!and!have!an!idea!what!are!expected!contributions!to!make!knowledge.!Six!
main!steps!of!action!research!will!follow!the!preKstep:!data!gathering,!data!feedback,!
analysing!data,!planning,!implementing!and!evaluating!actions.!(Coughlan!and!
Coughlan!2002,!231)!
The!Action!research!is!a!“live”!case!study!that!is!being!studied!as!it!unfolds,!so!the!
action!research!should!be!executed!in!real!time.!An!Action!research!can!also!take!the!
form!of!a!traditional!case!study!done!in!retrospect!(Coughlan!and!Coughlan!2002,!
226).!It!is!possible!to!predict!achievements!of!the!cycles;!the!planning,!taking!action!
and!the!evaluation!but!planning!or!designing!detailed!achievements!in!advance!
cannot!be!done.!(Coughlan!and!Coughlan!2002,!229)!
Framing!and!selecting!an!issue!is!often!a!complex!process!in!an!action!research.!Who!
selects!the!scope!of!the!project,!who!provides!access,!and!who!is!involved!in!it!are!
critical!questions!for!the!action!researcher!because!they!are!present!in!any!research!
project.!A!project!steering!group!is!common!part!of!action!research!since!members!
of!a!steering!group!is!responsible!of!the!resources!used!in!a!project!and!the!scope!
determination.!The!steering!group!will!name!a!team!for!an!action!research!working!
with!the!planning,!the!implementing!and!the!evaluating!action!research!cycles.!This!
group!of!people!will!be!part!of!the!inside!knowledge!building!process!for!the!
organization.!They!will!learn!and!reflect!on!the!emergent!learning!from!the!project!
while!it!unfolds!via!series!of!events!of!the!designated!issues!studied!in!the!action!
research.!They!will!confront!the!designated!issue!and!attempt!to!find!the!resolution!
for!the!issue!with!the!help!of!the!action!researcher.!(Coughlan!and!Coughlan!2002,!
229)!
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!Action!research!starts!with!the!data!gathering!and!the!feedback!followed!by!the!
data!analysis!and!the!action!planning!for!the!matter!under!researching!(See!Figure!8).!
Planned!actions!will!be!implemented!and!the!implementation!results!will!be!
evaluated.!All!this!might!cause!changes!to!the!theory!and!corrective!actions!are!
needed.!In!other!words!action!research!will!enter!to!the!next!cycle.!(Kananen!2009,!
12)!
The!action!research!has!its!own!quality!criteria.!It!is!required!in!ideology!of!the!action!
research.!The!Action!research!should!rather!be!judged!by!within!the!criteria!of!its!
own!terms!than!the!criteria!of!positivist!science.!(Coughlan!and!Coughlan!2002,!226).!
Action!research!is!relevant!when!a!given!group,!a!community!or!an!organization!have!
been!working!with!an!unfolding!series!of!actions!defined!by!the!research!question!
over!a!certain!period!of!time,!and!understanding!why!or!how!some!aspects!of!a!
system!can!be!changed!or!improved!by!their!actions,!and!learn!from!the!conception!
of!change!or!an!improvement!process.!(Coughlan!and!Coughlan!2002,!227).!
The!Practitioners!of!an!action!research!must!continually!monitor!each!of!the!six!main!
steps!of!an!action!research,!and!inquire!in!what!is!taking!place,!how!the!steps!are!
being!managed,!and!which!fundamental!presumptions!are!usable.!(Coughlan!and!
Coughlan!2002,!233)!
Action!researcher!wants!to!test!a!theory!with!participants!of!the!action!research!in!
real!situations,!obtain!feedback!based!on!their!experiences,!and!adjust!the!theory!as!
an!outcome!of!the!feedback,!and!start!it!over!with!testing!an!adjusted!theory.!Each!
cycle!of!the!action!research!process!will!give!some!new!adjustment!to!the!theory!
making!it!more!likely!to!be!suitable!also!for!a!variety!of!situations.!(Avison,!et!al.!
1999,!95)!
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Figure!8.!Action!Research!cycle!
Engaging!with!others!with!process!of!inquiry!and!action!are!core!skills!for!an!action!
researcher.!A!Pure!inquiry,!an!exploratory!diagnostic!inquiry,!and!a!confrontive!
inquiry!are!three!types!of!inquiry.!The!action!researcher!acts!the!most!neutral!
without!participating!into!an!actual!action!in!pure!inquiry.!He!or!she!will!just!observe!
carefully!and!neutrally!the!story!of!what!is!taking!place.!!The!Action!researcher!is!
more!involved!in!an!exploratory!diagnostic!inquiry.!He!or!she!begins!to!manage!the!
process!of!how!the!content!is!analyzed!by!the!other,!by!exploring!emotional!
processes,!reasoning,!and!actions.!A!Confrontive!inquiry!is!the!form!of!inquiry!where!
the!action!researcher!contributes!the!most!in!an!action!research,!by!sharing!his!or!
her!own!ideas!and!challenging!others!to!think!from!a!different!viewpoint.!These!
ideas!may!refer!to!content!and/or!process.!(Coughlan!and!Coughlan!2002,!234)!
The!clear!criteria!should!be!defined!before!performing!the!research!in!order!to!later!
come!to!the!conclusion!of!its!outcome,!as!should!ways!to!control!variations!in!these!
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criteria!as!part!of!the!process!of!a!problem!diagnosis,!an!action!intervention,!and!a!
reflective!learning.!(Avison,!et!al.!1999,!96)!
A!new!action!research!cycle!will!follow!a!previous!one!and!research!will!continue!
from!results!of!previous!cycle,!or!it!will!have!a!new!problem!as!a!target!(See!Figure!
8).!The!change!can!be!made!only!via!action.!A!verbal!description!or!an!order!will!not!
be!enough.!The!innermost!process!cannot!be!revealed!only!with!an!observation,!
interviews!or!surveys.!Only!via!an!action!process!and!the!information!related!to!it!can!
be!reached.!There!are!often!hidden!knowledge!that!cannot!be!made!visible!without!a!
process!and!participating!in!it.!(Kananen!2009,!10)!
Developing!a!holistic!understanding!during!a!project!and!recognizing!complexity!is!an!
aim!of!an!action!research.!The!Action!researchers!need!to!have!a!vast!understanding!
of!how!the!system!works,!and!have!a!possibility!to!move!between!the!formal!
structural!and!the!technical!and!informal!people!subsystems,!since!the!organizations!
are!dynamic!technicalKsocio!systems.!An!ability!to!work!with!a!dynamic!complexity!is!
required!for!an!action!researcher!in!working!with!the!organizational!systems.!The!
organizational!systems!are!mainly!complex!because!of!the!multiple!causes!and!
effects!over!time!instead!of!a!lot!of!details.!(Coughlan!and!Coughlan!2002,!225)!
It!is!not!easy!to!give!an!accurate!and!an!unambiguous!definition!for!the!action!
research,!because!the!research!method!in!question!is!not!just!one!but!a!group!of!
research!methods.!The!Action!research!does!not!exclude!the!data!acquisition!
methods!or!the!data!analysis!methods!of!other!research!methods.!The!Development!
of!operations!(change),!cooperation!and!a!research!are!essential!elements!in!an!
action!research.!(Kananen!2009,!11)!
Mainly!a!real!issue!is!needed!of!both!a!managerial!significance!and!a!research!upon!
which!a!group!or!organization!is!initiating!to!study.!The!researched!issue!has!an!
uncertain!outcome!at!the!beginning!of!the!study.!!On!the!contrary!a!group!or!the!
organization!is!willing!to!divulge!this!issue!under!rigorous!inquiry,!particularly!the!
analysis!and!an!implementation!of!action.!Recognizing!the!different!stakeholders,!
their!interKrelationships!and!different!expectations!is!the!key!element!of!the!preKstep!
of!an!action!research.!Additional!to!improved!management!practices!the!Action!
64!
!
Research!also!improves!the!managerial!competences!for!those!involved!in!the!
research.!(Coughlan!and!Coughlan!2002,!228)!
3.2 Process!of!empirical!study!
3.2.1 The!Data!collection!
The!research!questions!are!typically!affiliated!with!the!governance!or!the!
management.!An!Actor!participates!both!in!the!research!and!in!the!action.!The!
Action!research!and!the!change!will!actualize!concurrently.!(Kananen!2009)!
The!Action!researchers!act!as!tools!in!the!data!generation.!They!must!have!selfK
awareness!and!sensitivity!to!what!they!observe!as!one!of!their!core!skills!as!well!as!a!
skill!to!base!their!observations!and!the!interpretations!to!conceptual!analytic!
frameworks.!The!Action!researchers!will!get!basics!for!skill!development!from!the!
typology!of!inquiry.!During!the!inquiry!process!an!action!researcher!works!at!
engaging!participants!of!the!research!in!identifying!issues,!diagnosing!things!they!are!
causing!to!these!issues!as!well!as!the!planning,!the!implementing!and!the!evaluation!
action!including!learning!from!the!experience.!(Coughlan!and!Coughlan!2002,!234)!
The!Action!researcher!can!develop!his!or!her!reflective!skills!significantly!by!keeping!a!
journal.!It!helps!the!action!researcher!over!time!in!learning!to!differentiate!between!
experiences!and!find!remedies!of!dealing!with!them!as!well!as!helping!them!reflect!
on!experiences!and!anticipate!future!experiences!before!they!undertake!them.!
Keeping!a!journal!regularly!will!lead!to!discipline.!!It!also!captures!an!action!
researcher’s!experience!of!key!events!to!moments!when!they!happened,!helping!an!
action!researcher!avoiding!changes!in!their!perception!to!those!moments!over!time.!
(Coughlan!and!Coughlan!2002,!235)!
Research!methods!are!needed!in!different!phases!of!the!research.!The!Research!
material!will!be!collected!with!a!chosen!method.!The!Research!method!will!be!
needed!in!processing!and!analyzing!research!materials.!Several!different!research!
methods!can!be!used!in!analyzing!same!research!materials.!A!thumb!rule!is!that!less!
information!there!is!available!about!the!phenomenon!most!likely!only!qualitative!
method!can!be!used.!(Kananen!2009,!17)!
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All!type!of!data!gathering!methods!is!available!in!an!action!research.!It!is!possible!to!
use!methods!from!the!traditional!research!for!data!gathering!and!quantitative!and!
qualitative!tools!like!surveys!and!interviews!are!usually!used.!These!tools!should!be!
well!thought!out!with!the!action!research!participants!and!clarity!must!be!used!in!
integrating!them!into!the!action!research!process.!Action!researcher!should!keep!in!
mind!that!the!data!collection!tools!like!survey!or!interview!are!themselves!
interventions!and!generate!a!data!because!they!can!generate!suspicion,!anxiety,!
hostility!and!apathy!or!create!expectations!between!members!of!the!organization.!
Significant!data!that!may!be!critical!to!the!success!of!the!project!can!be!missed!if!an!
action!researcher!purely!focuses!only!on!the!collection!of!data.!(Coughlan!and!
Coughlan!2002,!225)!
Depending!on!the!context!data!can!be!collected!in!different!ways.!Often!action!
researcher!will!gather!data!by!active!involvement!in!the!daily!processes!of!the!
organization.!Directly!perceivable!behavior!is!a!principle!source!of!data!for!the!action!
researcher!either!gathered!in!formal!settings!like!in!meetings!or!interviews!or!
informal!settings!like!over!lunch,!coffee!or!other!more!recreational!settings.!It!is!also!
possible!that!instead!of!the!action!researcher,!the!organization!itself!has!gathered!
the!data!for!the!action!researcher.!The!action!researcher!only!participates!or!
facilitates!in!the!feedback!meetings.!(Coughlan!and!Coughlan!2002,!231)!
3.2.2 !The!Data!analysis!
An!action!research!being!collaborative,!where!both!members!of!the!client!system!
and!the!researcher!are!making!data!analysis!together,!is!the!critical!aspect!of!data!
analysis!in!action!research.!After!collaborative!data!analysis!is!done,!the!action!
researcher!and!members!of!the!client!system!will!do!further!action!planning!as!a!
joint!activity.!When!further!action!has!been!planned!senior!management!and!the!
action!research!steering!group!set!an!appropriate!time!schedule!and!name!
participants!to!do!tasks!of!planned!actions,!because!it!is!the!client!system!that!
implements!the!planned!action.!Relevant!key!members!of!the!client!system!must!join!
action!researcher!and!compose!together!the!desired!changes!and!follow!through!in!
the!plans.!An!experience!from!reflecting!both!intended!and!unintended!outcomes!of!
the!action!and!reviewing!of!the!process!will!help!in!planning!next!cycle!of!action!
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research.!This!evaluation!process!is!the!key!to!learning.!An!absence!of!learning!action!
research!can!go!on!and!on!aimlessly!making!participants!more!frustrated!and!action!
research!more!ineffective!due!to!missing!realization!of!success!or!failure!that!could!
be!learned!from!the!evaluation!process.!(Coughlan!and!Coughlan!2002,!233)!
Processes!are!mainly!studied!in!a!qualitative!research.!The!aim!of!a!qualitative!
research!is!to!describe!a!phenomenon,!comprehend!it!and!present!a!meaningful!
interpretation.!Endeavor!in!deeper!understanding!of!the!phenomenon!under!
magnifying!glass!as!well!as!profound!and!rich!portrayal!and!interpretation!of!the!
phenomenon.!Aim!is!to!absorb!as!much!as!possible!from!a!perception!of!the!
phenomenon,!in!other!words!the!case!will!have!inKdepth!study.!Analysis!will!not!be!a!
last!stage!of!the!study!but!an!action!that!is!present!in!all!stages!of!a!research!process.!
It!selfKguides!both!research!process!and!data!gathering.!There!is!a!direct!contact!
between!examinee!and!researcher!in!qualitative!research.!(Kananen!2009,!18K19)!
Action!research!can!consist!of!several!data!gathering!and!analysis!methods!of!the!
qualitative!research.!Action!research!does!not!have!own!methods!for!data!gathering!
or!data!analysis.!The!Action!research,!in!addition!comprises!of!some!quantitative!
research!methods.!(Kananen!2009,!20)!
3.3 !RELIABILITY!AND!VALIDITY!
An!action!researcher!must!maintain!validity!by!accepting!and!using!action!research!
cycles,!testing!the!assumptions!and!exposing!them!to!public!testing.!An!action!
research!result!is!a!story!that!the!researcher!is!telling.!An!action!researcher!must!
avoid!telling!a!biased!version!of!the!story!but!take!into!consideration!the!scale!on!
which!the!story!is!a!valid!presentation!of!things!that!has!taken!place!and!how!the!
story!is!understood.!(Coughlan!and!Coughlan!2002,!237)!Suggest!four!“parts!of!
speech''!as!helpful!to!the!Action!research!role:!Framing,!Advocating,!Illustrating,!and!
Inquiring.!!
Framing!occurs!when!an!action!researcher!is!disclosing!the!dilemma!to!be!solved,!
stating!the!purpose!of!speaking!for!the!present!incident,!and!sharing!assumptions!
about!the!situation.!Advocating!takes!place!when!an!action!researcher!is!disclosing!
the!goal!to!be!accomplished,!perception,!asserting!the!option,!and!feeling!or!
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proposal!for!action.!In!the!illustration!role,!the!action!researcher!is!exposing!a!bit!of!
the!solid!story!making!the!advocacy!concrete!and!orienting!the!other!more!distinctly.!
Inquiring!occurs!when!an!action!researcher!is!getting!to!know!the!perspectives!and!
views!of!the!participants!by!questioning!them.!
4 RESEARCH!RESULTS!!
4.1 Case!company!and!projects!
The!case!company!functions!in!the!ICT!field,!provides!ICT!services!for!both!domestic!
and!international!B2B!and!B2C!customers.!B2C!solutions!are!normally!one!or!several!
product!bulk!deliveries!for!domestic!customer!but!service!deliveries!for!B2B!
customers!often!consist!of!several!services!and/or!customer!demands!are!unique!
requiring!customization!and/or!customer!based!solutions.!A!successful!outcome!can!
often!be!reached!only!by!a!detailed!project!planning!in!delivering!complex!or!
otherwise!demanding!B2B!customer!services!or!solutions.!!
There!are!three!main!project!focus!areas!in!the!case!company.!The!first!focuses!on!
customer!deliveries!mainly!for!B2B!customer,!the!second!for!R&D!of!new!solutions!
and!services!for!customers!and!the!third!for!development!of!internal!production!
systems!and!processes.!This!thesis!focuses!on!project!management!in!B2B!customer!
delivery!projects!!
Despite!the!different!natures!of!the!project!types,!the!case!company!has!a!common!
project!model!for!all!of!them.!The!unified!project!model!of!the!company!has!
remained!almost!unchanged!for!years.!The!most!recent!substantial!developments!of!
the!model!were!completed!at!the!beginning!of!the!previous!decade!soon!after!a!
merger!of!two!competitors!combining!their!best!practices!into!one!project!model.!In!
the!past!few!years!project!development!has!mainly!focused!on!composing!and!
refining!supporting!documents!but!the!experiences!and!lessons!learned!in!a!variety!
of!project!have!been!used!in!the!refinement!of!the!project!model.!
The!common!project!model!helps!project!managers!to!keep!the!essential!project!
issues!in!focus!during!a!project!in!all!of!its!stages!from!the!beginning!to!the!end.!
Furthermore!it!provides!tools!to!keep!the!quality!higher!if!followed!attentively.!!
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The!project!model!of!the!case!company!consists!of!four!phases!and!five!to!seven!
decision!points!(See!Figure!9).!Project!starts!with!a!preKstudy!phase.!The!preKstudy!
phase!ignites!with!a!first!decision!point!giving!permission!to!start!the!phase.!During!
the!preKstudy!phase!an!initial!project!plan!draft!and!business!case!will!be!formulated!
and!evaluated.!The!decision!of!the!viability!of!the!project!will!be!made!in!the!second!
decision!point.!If!the!project!seems!viable,!the!actual!project!can!start!with!the!
planning!phase.!The!project!resources!are!appointed!and!project!plan!will!reach!
version!1.0!during!the!planning!phase!even!though!technical!design!and!delivery!
planning!will!continue!in!the!project!execution!phase.!!
!
!
Figure!9.!Project!model!of!the!case!company!
!
Earned!value!and!Earned!schedule!tools!are!not!included!in!the!project!model!but!
can!be!used!parallel!to!the!project!model!to!enhance!it.!All!phases!start!after!getting!
an!approval!at!a!decision!point!(DP)!prior!to!the!phase.!A!project!can!only!end!after!
an!approval!in!the!last!decision!point.!Since!the!project!execution!phase!can!be!long!
and!consist!of!several!sub!projects!and!service!deliveries!it!can!have!a!required!
number!of!decision!points,!often!up!to!two.!
After!the!project!has!ended!and!some!time!has!passed,!the!sales!manager!or!service!
manager!can!kindle!revive!spark!to!activate!the!evaluation!phase.!!It!is!possible!to!
proceed!with!the!evaluation!phase!only!after!enough!time!has!passed!to!be!able!to!
verify!how!well!the!business!case!has!been!met!with!in!the!project.!The!evaluation!
phase!ends!at!the!Evaluation!Point!(EP).!The!evaluation!phase!is!not!part!of!the!
actual!project!
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For!several!years,!project!management!organization!for!B2B!customers!have!been!
part!of!various!forms!of!departments!connecting!delivery,!service!management!and!
production!in!with!varied!approaches!aiming!to!meet!the!constantly!evolving!
customer!needs.!The!latest!organizational!structural!change!took!place!on!April!1st!
2014!when!the!managerial!project!management!group!merged!with!the!more!
technical!project!management!teams!to!become!a!department!of!three!project!
teams.!Consequently,!project!management!for!B2B!customer!has!grown!from!a!few!
specialized!teams!into!an!independent!department!focusing!on!the!unifying!project!
management!of!previously!different!teams!and!fine!tuning!the!common!model!
suitable!to!B2B!customer!delivery!projects!of!various!sizes!and!lengths.!The!
development!of!the!project!management!model!has!been!rendered!to!meet!the!
demands!of!smaller!and!simpler!projects,!to!find!the!core!and!remove!the!
nonessential!layers!and!procedures!around!it!without!altering!the!fundamentals!of!
the!common!project!model.!
Earned!value!and!earned!schedule!have!not!been!part!of!the!project!model!
previously!and!there!is!interest!in!identifying!how!they!can!improve!the!project!
management!in!the!department.!Deducing!the!above!tools!for!an!improved!accuracy!
of!both!the!value!and!schedule!were!in!demand.!
4.2 The!Discoveries!of!observation!period!projects!
The!Empirical!part!of!the!thesis!started!from!comprehension!of!the!project!work,!and!
the!projects!the!project!department!of!the!case!company!is!working!with.!All!onK
going!projects!that!had!reached!at!least!planning!phase!and!completed!projects!in!
the!timeframe!of!April!1st!2014!to!November!30th!2014!were!included!into!the!study!
(See!Table!6).!
!!
! !
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Table!6.!Project!statuses!
Phase!
Number!of!projects! %!of!projects!
Team!A Team!B Team!C Total Team!A Team!B Team!C Total 
Planning 4 4 8 16 9% 5% 15% 9% 
Executing 25 41 23 89 53% 56% 43% 51% 
Closing 1 1 2 4 2% 1% 4% 2% 
Completed 17 27 21 65 36% 37% 39% 37% 
Grand!total 47 73 54 174 27% 42% 31% 100% 
!
There!were!altogether!174,!either!onKgoing!projects!or!a!project!that!had!completed,!
during!the!observation!period.!37!percentages!of!the!observed!projects!were!
completed!at!the!end!of!the!observation!period!and!rest!of!the!projects!were!onK
going!projects!in!different!project!phases,!mainly!in!an!execution!phase.!More!
detailed!situation!at!the!end!of!the!observation!period!can!be!seen!from!table!6.!!
!
Table!7.!Average!Project!Workload!in!Project!Categories!
Project!Category 
Average!
h/week Averaged% 
Average!
Duration 
A 14,3 38,1% 415,6 
B 6,4 17,1% 173,9 
C 5,9 15,8% 194,4 
D 8,7 23,3% 267,6 
INTERNAL 9,4 25,0% 283,8 
Average 7,1 19,0% 215,0 
!
Taking!into!account!!the!nature!of!B2B!customer!delivery!projects!can!vary!a!lot,!four!
level!categories!is!in!use!to!help!finding!an!appropriate!level!project!management!
approach!for!all!size!customer!projects!(See!Table!7).!The!right!project!management!
approach!depends!on!complexity!of!a!project,!its!length!and!customer!demands!for!a!
project.!!
The!Category!A!has!been!planned!for!complex,!multi!product!delivery!projects!that!
will!take!long!time!to!complete.!It!uses!all!the!managerial!tools!and!functions!
designed!into!the!project!management!model!shown!in!Figure!9.!Sometimes!less!
complex!project!is!a!Category!A!project!because!of!customer!requirements!for!the!
project!management.!
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The!Category!B!was!introduced!at!April!1st!2014!structural!change!of!a!project!
management.!It!was!aimed!for!shorter!or!less!complex!projects!previously!managed!
with!Category!A!method.!There!were!some!areas!in!project!management!that!did!not!
need!so!much!managerial!effort.!!
Both!the!A!and!B!project!can!consist!of!several!sub!projects.!The!sub!projects!are!
considered!as!D!Category!projects.!The!D!Category!was!introduced!some!months!
after!introductions!of!A,!B!and!C!categories!introduced!at!April!1st!2014.!Some!of!the!
projects!counted!into!the!C!category!should!have!been!in!D!category!count!in!the!
following!tree!tables.!
The!Category!C!projects!have!least!managerial!work!included.!This!project!model!
suited!for!simple!and!short!projects.!Additionally!the!Category!C!project!could!have!
been!sub!project!prior!to!introduction!of!Category!D!projects.!!
An!average!workload!was!following!the!project!category!levels!as!designed.!A!project!
manager!can!manage!two!simultaneous!categories!A!project!and!he!or!she!also!has!
time!for!one!B!or!C!project.!The!Project!manager!working!majorly!with!a!B!project!
can!manage!up!to!6!B!category!project!and!project!manager!working!only!with!a!C!
category!project!has!time!to!manage!up!to!6K7!projects!similar!duration!according!to!
results!of!observation!time!period.!There!were!minor!differences!between!teams.!
The!Table!8!shows!that!the!project!department!works!mainly!with!the!B2B!customer!
delivery!projects.!During!the!observation!period!95!percentage!projects!were!B2B!
customer!delivery!projects,!and!5!percentage!internal!projects.!!The!Table!also!shows!
that!majority!of!the!B2B!customer!deliveries!have!been!the!C!category!projects!
during!the!observation!time!period.!
Table!8.!Project!work!in!closer!look!by!teams!and!categories!!
Team 
Project!Category!(project!count)! Project!Category!(%)!
A B C D Internal Total A B C D Internal Total 
Team!A 5 6 21 8 7 47 56% 27% 18% 47% 78% 27% 
Team!B 3 8 57 5 0 73 33% 36% 49% 29% 0% 42% 
Team!C 1 8 39 4 2 54 11% 36% 33% 24% 22% 31% 
Total 9 22 117 17 9 174 5% 13% 67% 10% 5% 100% 
!
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The!Team!B!has!been!working!with!almost!half!of!the!C!Category!projects!with!57!out!
of!117!C!Category!projects!count.!The!Team!B!was!most!productive!if!looking!at!
results!also!by!number!of!all!projects.!It!had!been!working!with!73!projects!out!of!the!
total!of!174!projects.!The!reason!for!it!became!clearer!after!studying!projects!by!their!
categories!from!the!table!8!and!an!average!project!duration!and!task!count!from!the!
table!9.!Most!of!the!projects!Team!B!was!working!with!were!a!category!C!project!
with!shortest!average!project!duration!making!them!faster!to!complete!them!and!
giving!the!possibility!for!Team!B!to!process!more!projects!than!other!teams.!
Another!assumption!can!be!seen!from!the!tables!8!and!9!are!results!of!Team!A.!Since!
Team!A!was!formed!from!the!managerial!project!managers!working!mainly!with!
complex!projects,!the!team!had!56!percentages!of!A!category!projects!in!average!of!
506!working!days!during!the!observation!timeframe.!Due!to!their!complex!nature,!
the!projects!were!also!164!percentages!longer!than!with!the!Team!B!or!182!
percentages!more!than!with!the!Team!C.!
!
Table!9.!Teams,!Categories,!Tasks!and!Durations!
Teams!and!
Project!
Categories 
Average!
Duration!
(days) 
Average!task!
count 
Average!5!!
or!less!days!
task!% 
Average!10!or!
less!days 
!taskd% 
Max!task!
duration!
(days) 
Team!A 268,6 29,6 57,3!% 67,8!% 694 
A 506,4 55,8 48,0!% 55,6!% 600 
B 185,2 21,2 51,2!% 55,1!% 235 
C 198,9 24,9 54,4!% 65,7!% 281 
D 371,5 45,9 71,9!% 85,3!% 694 
Internal 261,4 13,6 52,6!% 65,3!% 442 
Team!B 189,5 19,4 60,1!% 71,8!% 554 
A 309,7 19,3 56,9!% 60,3!% 292 
B 202,6 35,3 48,6!% 60,3!% 180 
C 186,1 17,2 63,3!% 75,5!% 554 
D 136,0 18,8 62,8!% 75,5!% 100 
Team!C 202,9 16,9 62,1!% 70,7!% 300 
A 279,0 3,0 66,7!% 66,7!% 267 
B 136,8 36,1 61,6!% 67,1!% 176 
C 204,1 11,5 65,8!% 75,9!% 300 
D 224,5 32,3 49,6!% 63,6!% 198 
Internal 362,0 23,0 63,0!% 63,0!% 294 
Average 215,0 21,4 59,5!% 70,1!% 694 
!
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The!Team!C!was!formed!mainly!from!the!project!managers!with!both!the!technical!
and!the!managerial!backgrounds!and!it!is!kind!of!a!mixture!of!Team!A!and!B!in!
nature.!The!Team!C!worked!with!more!projects!(31!percentage)!than!the!Team!A!(27!
percentage),!but!less!than!the!Team!B!(42!percentage)!during!the!observation!time!
period.!Otherwise!all!the!teams!functioned!in!similar!manner.!
Department!manager!of!the!case!company!had!his!first!review!of!the!thesis!in!its!
early!stages!after!majority!of!theory!was!gathered!together!from!various!sources.!He!
recommended!giving!a!closer!look!for!0K100!rules!as!Davidson!Fame!and!Anbari!have!
introduced!in!their!articles!(Davidson!Frame!2002,!279)!(Anbari!2003,!21)!in!the!first!
cycle!of!action!research.!He!saw!that!this!method!could!be!introduced!if!tasks!can!be!
broken!into!a!weeklong!work!package!in!maximum.!Another!method!to!test!during!
the!first!cycle!of!action!research!was!the!model!in!which!0!percentage!=!not!started,!
25!percentage!=!just!started,!50!percentage!=!half!way!through,!75!percentage!=!
almost!done,!and!100!percentage!=!done.!He!saw!that!this!model!was!usable!in!the!
projects!with!tasks!maximum!two!weeks!long.!
According!to!the!observation!time!period!data!it!was!possible!to!progress!with!both!
options!the!department!manager!had!suggested!for!studying!in!the!first!cycle!of!the!
action!research.!The!0K100!rule!is!often!used!in!project!tasks!with!short!durations!and!
it!is!a!simple!way!to!introduce!basics!of!earned!value!for!the!project!department.!
Moreover!department!manager’s!0K25K50K75K100!model!looked!as!a!good!first!step!
towards!the!usage!of!earned!value.!!
!
Table!10.!The!Task!Averages!and!the!Task!Counts!
 
Average Average!% 
Max!task!
duration 
Task!
Count 
Task!
Duration 
Max!5 
Day!Tasks 
Max!10!
Day!Tasks 
Max!5 
Day!Tasks 
Max!10!
Day!Tasks 
A 37,8 51,6 18,8 21,3 49,7% 56,5% 600 
B 31,7 18,3 17,3 19,7 54,4% 62,2% 235 
C 16,7 16,7 10,2 12,2 61,5% 73,0% 554 
D 34,7 14,6 22,8 27,4 65,6% 79,0% 694 
Internal 15,7 38,9 8,8 10,1 56,0% 64,5% 442 
Average 21,4 19,7 12,7 15,0 59,5% 70,1% 505 
!
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The!Projects!had!tasks!with!duration!maximum!of!two!working!weeks!in!average!of!
70!percentages!from!all!the!tasks,!and!almost!60!percentages!of!the!tasks!had!
duration!maximum!of!one!working!week!(See!Table!10).!The!situation!was!best!in!the!
categories!C!and!D,!and!worst!in!the!category!A.!There!were!also!projects!with!
duration!of!the!tasks!up!to!700!working!days!long!(See!Table!10).!This!was!the!case!
not!in!one!but!in!three!category!projects!(A,!C,!and!D!category).!Overly!long!tasks!
were!not!a!big!problem!because!only!little!more!than!3!percentages!of!tasks!with!
durations!more!than!100!working!days!(See!Table!11)!were!found.!The!biggest!issue!
was!to!uncover!means!to!reduce!tasks!from!duration!of!10!day!to!100!days!group!
into!the!targeted!task!durations,!since!this!group!comprised!about!27!percentages!of!
all!the!tasks.!!
!
Table!11.!The!Task!Durations!
Task!
durations Task!count Task!% 
Cumulative!
Task!% 
0K5 2214 59,5% 59,5% 
5,01K10 391 10,5% 70,1% 
10,01K25 464 12,5% 82,5% 
25,01K50 308 8,3% 90,8% 
50,01K100 213 5,7% 96,6% 
100,01K250 101 2,7% 99,3% 
250,01K500 23 0,6% 99,9% 
Over!500 4 0,1% 100,0% 
Total 3718 100,0% 100,0% 
!
Since!about!70!percentage!of!the!tasks!have!durations!of!two!weeks!or!less,!the!tasks!
over!two!working!week!up!to!duration!of!20!working!weeks!with!their!26!percentage!
of!all!the!tasks!(See!Figure!19)!has!main!focus!in!finding!solutions!to!present!them!
differently!in!projects.!It!became!clear!that!this!was!the!first!issue!to!study!further!in!
the!case!company.!
!
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!
Figure!10.!The!Task!duration!groups!
!
4.3 Getting!the!task!durations!shorter!and!standardized!
The!first!questionnaire!focused!on!finding!out!solutions!for!the!tasks!with!durations!
over!two!working!weeks.!Additionally!two!alternative!methods!for!assessing!progress!
of!a!task:!!
1. The!0K50K100!percentage!method,!in!which!0!percentages!equals!a!task!not!
yet!started,!50!percentages!the!task!in!progress,!and!100!percentages!the!
task!completed.!The!rule!can!be!applied!for!the!tasks!one!working!week!or!
less.!
2. The!0K25K50K75K100!percentage!method,!in!which!0!percentage!equals!a!task!
not!yet!started,!25!percentage!task!in!progress,!50!percentage!task!half!way!
done,!75!percentage!task!almost!done,!and!100!percentage!task!completed.!
The!rule!can!be!applied!for!tasks!two!working!week!or!less.!
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The!questionnaire!was!sent!to!everyone!in!the!project!department!of!the!case!
company!and!time!frame!of!a!week!was!given!for!answers.!Most!of!the!answers!were!
given!in!last!couple!of!days!bringing!an!average!response!rate!to!71!percentages.!
Team!A!was!the!most!active!with!86!percentage!response!rate!and!Team!B!the!least!
active!with!62!percentage!response!rate!(See!Figure!11).!!
!
!!
Figure!11.!Response!rate!of!the!first!questionnaire!
!
The!0K25K50K75K100!percentage!method!was!found!a!favorable!choice!among!
respondents!since!81!percentages!of!respondents!had!chosen!it!(See!Figure!13).!The!
Team!C!was!favoring!this!model!the!most,!with!86!percentage!of!team!members!and!
the!Team!B!favoring!it!least!with!75!percentage!of!the!team!members!(See!Figure!
12).!This!can!be!caused!by!slightly!different!background!of!the!team!members!in!the!
team!B!and!nature!of!projects!the!team!B!has!been!working!with!compared!to!other!
teams!(See!Table!8).!The!C!category!project!are!normally!shorter!and!more!straight!
forward!projects!compared!to!the!A!or!B!category!projects!and!that!is!why!25!
percentages!of!the!team!B!members!have!seen!possibility!for!using!the!simpler,!the!
86!%!
62!%! 64!%!
71!%!
0!%!
10!%!
20!%!
30!%!
40!%!
50!%!
60!%!
70!%!
80!%!
90!%!
Team!A! Team!B! Team!C! Average!
Response!rate! N=27!
77!
!
0K50K100!percentage!method.!The!Team!B!was!working!with!almost!half!of!all!the!
category!C!projects!during!the!observation!period.!
!
!
Figure!12.!The!Choices!for!the!method!by!the!Teams!
!
The!respondents!of!the!age!categories!of!46K55!or!56+!were!favoring!either!method.!
But!the!respondents!of!20K35!and!36K45!year!groups!saw!possibility!in!both.!Besides!
favoring!the!maximum!of!two!weeks!task!0K25K50K75K100!percentage!method!as!a!
better!method,!a!few!votes!were!given!for!the!maximum!of!one!week!0K50K100!
percentage!method!(See!Figure!13).!
!
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!
Figure!13.!The!Choices!for!the!method!by!respondent's!age!
!
A!positive!response!was!mainly!given!for!these!methods!in!openKended!questions.!
Presenting!required!action!into!more!detailed!level!was!a!common!remedy!for!over!
lengthy!tasks.!Breaking!down!the!over!lengthy!task!into!number!of!sub!tasks!was!the!
most!common!suggested!remedy.!Planning!towards!more!precise!tasks!can!be!done!
geographically,!timely,!based!on!phases,!or!some!other!way!suiting!for!the!project.!
A!0K50K100!or!A!0K25K50K75K100!model!was!not!fully!accepted!as!is.!Some!
respondents!wanted!to!keep!options!open!to!use!tasks!with!durations!over!two!
weeks!when!it!suited!better!for!the!task!concerned.!According!to!those!respondents,!
it!was!challenging!in!some!cases!to!reduce!duration!of!a!task!into!required!level!of!
the!model.!Additionally,!longer!tasks!will!require!more!accurate!progress!percentage!
estimations!than!proposed!models!in!default!can!offer.!
There!are!moments!in!project!where!a!task!goes!through!a!process!or!set!of!
processes!that!can!take!in!some!cases!much!more!than!two!working!weeks!without!
project!manager!having!a!possibility!to!break!the!task!into!set!of!shorter!sub!tasks.!
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Some!delivery!and!order!processes!were!mentioned!as!examples!of!such!cases.!One!
possibility!for!describing!it!in!a!project!plan!can!be!to!set!task!only!for!an!action!
needed!to!start!the!process!and!milestone!task!at!the!end!of!the!process.!
There!were!also!respondents!who!did!not!see!these!models!contributing!of!any!help!
for!them!in!projects.!They!saw!it!better!to!continue!presenting!project!progress!with!
few!long!tasks,!because!they!felt!that!in!some!cases!it!would!become!too!complex!for!
them!to!plan!required!tasks!and!update!them!to!show!project!progress.!Additionally!
customers!in!some!cases!have!caused!long!tasks!because!of!their!unique!
requirements!for!a!project.!!
Maximum!of!one!week!long!task!with!0K50K100!percentage!model!was!seen!suiting!
well!for!on/off!type!of!short!tasks!like!orders!done!or!not!done!and!maximum!of!two!
weeks!long!task!with!0K25K50K75K100!percentage!progress!presentation!model!for!
giving!progress!estimations!for!specialist!work.!
It!was!seen!that!two!week!model!applied!better!for!the!category!A!projects!and!one!
week!model!for!the!category!B!and!the!C!projects.!It!will!also!need!more!precise!task!
definition!and!common!view!with!a!person!responsible!of!the!task!to!have!a!common!
understanding!of!the!progress!of!the!task.!A!project!manager!has!to!form!this!
common!understanding!with!people!responsible!of!tasks!with!required!level!of!
communication.!Predominantly!partners!or!subKcontractors!must!give!detailed!
briefing!for!longer!set!of!the!tasks!and!should!be!able!to!break!the!tasks!into!required!
levels.!
4.4 The!Early!earned!value!experiences!
It!transpired!at!the!end!of!the!observation!period!that!earned!value!has!already!been!
used!once!in!a!project!department.!An!interview!with!a!project!manager,!who!had!
used!earned!value!in!one!of!her!projects,!gave!some!insights,!and!first!discoveries,!
how!the!earned!value!method!should!be!used!in!the!project!department.!
The!nature!of!her!earned!value!project!was!unique!compared!to!average!projects!in!
the!department.!It!focused!on!producing!set!of!definition!documents.!The!whole!
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project!group!under!her!lead!was!focusing!for!designing!and!composing!definition!
documents!for!a!new!service.!
An!idea!for!using!the!earned!value!tools!in!the!project!had!come!from!being!
interested!of!following!the!project!management!blogs,!the!chat!groups,!and!the!
news.!The!Earned!value!had!come!up!in!several!sources!and!a!curiosity!to!see!if!it!can!
be!a!helpful!tool!in!project!management!had!been!a!driving!force!for!testing!it!in!a!
project.!!
She!found!the!MS!Project!chat!groups!helpful!in!getting!initial!help!for!becoming!
familiar!with!the!earned!value!method.!She!used!the!basic!MS!Project!earned!value!
tools.!Daily!or!hourly!cost!was!used!for!a!project!member!work!except!for!the!
customer!resources!since!her!aim!was!to!follow!up!cost!cumulated!by!the!project!
members!of!the!case!company!or!its!subcontractors!for!the!customer.!
She!soon!discovered!that!default!earned!value!calculation!method!was!not!right!for!
her!project.!The!default!method!was!good!for!measuring!used!work!hours!but!not!for!
the!completion!percentage!of!each!document.!The!Physical!completion!percentage!
method!fitted!perfectly!for!measuring!physical!readiness!of!each!document!instead.!
She!used!the!document!version!number!data!in!estimating!task’s!physical!completion!
percentage.!
It!was!important!for!the!project!that!everyone!was!using!similar!manner!in!updating!
the!version!numbers,!because!the!version!numbers!were!used!in!estimating!their!
physical!completion!percentage.!It!took!some!effort!and!time!to!get!common!
understanding!of!the!matter!among!project!group,!but!after!it!was!formed,!it!was!
easy!to!give!the!physical!completion!percentage!for!all!definition!documents!under!
work!in!the!project.!
According!to!her!the!MS!Project!was!working!well!with!the!basic!earned!value!
information.!When!hourly!or!daily!work!costs!of!all!project!members!were!stored!to!
the!project!plan!in!MS!Project,!it!was!ready!to!calculate!the!earned!value!
information.!TaskKbyKtask!progress!information!from!all!project!members!was!all!she!
needed!to!keep!updating!during!the!project!for!the!earned!value!calculations.!One!
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thing!she!was!not!pleased!with!was!reporting!tools!of!MS!Project!(version!2010).!She!
did!not!ascertain!them!useful!for!her!needs!in!her!project.!
She!pointed!out!that!it!was!important!that!the!progress!reporting!was!done!
regularly.!Excel!was!used!to!collect!weekly!work!amount!information!of!every!
member!of!the!project.!Everyone!was!reporting!own!working!hours!for!the!project!
from!the!latest!working!week.!Additionally!taskKbyKtask!completion!percentage!was!
requested!from!the!project!members!for!weekly!progress!reports.!
She!had!principally!positive!experiences!about!using!the!earned!value!tools!in!her!
project.!She!felt!that!use!of!earned!value!in!her!project!was!largely!helpful!for!herself!
as!it!should!have!been!since!it!is!a!tool;!to!a!large!extend!for!project!manager!to!see!
competently!progress!of!a!project.!It!can!be!a!profitable!tool!especially!if!a!person!
has!enough!interest!in!getting!introduced!by!the!method.!!
She!saw!that!it!would!be!an!equipped!tool!first!introduced!in!internal!projects!prior!
to!taking!it!into!use!in!external!project.!Actual!knowledge!of!how!that!method!should!
be!used!in!the!projects!will!grow!among!the!project!managers!when!proceeding!in!
that!order.!Acceptable!practices!will!be!constructed!and!required!features!of!the!
earned!value!method!will!be!implemented!into!the!project!management!model!and!
the!project!templates!of!the!department.!
According!to!her!experiences!the!earned!value!should!be!applied!for!tasks!in!a!critical!
path!at!the!minimum.!In!that!way!only!tasks!critical!for!a!project!will!need!extra!
attention!from!a!project!manager!working!with!an!earned!value!data!collection!and!
analyzing!compared!to!basic!project!work!done!previously.!The!Cost!performance!
index!(CPI)!and!the!schedule!performance!index!(SPI)!are!key!formulas!derived!from!
the!planned!value!(PV),!the!earned!value!(EV),!and!the!actual!costs!(AC)!of!the!earned!
value!method.!According!to!her,!right!interpretation!of!the!CPI!and!the!SPI!will!assist!
a!project!manager!to!see!if!corrective!actions!are!needed.!The!Earned!value!variables!
and!the!formulas!need!to!be!implemented!into!the!project!templates!as!own!
columns!so!that!a!project!manager!cannot!overlook!the!important!project!progress!
information!that!they!are!giving!for!a!project!manager.!Implementing!the!earned!
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value!variables!and!formulas!into!the!project!templates,!make!them!visible!for!a!
project!manager!as!well!as!part!of!project!manager’s!daily!routine.!
She!used!the!physical!completion!percentage!instead!of!default,!more!automatic!
completion!percentage,!because!she!had!difficulties!in!running!all!required!reports!
otherwise.!According!to!her!experiences!the!physical!completion!percentage!method!
suites!well!in!measuring!tasks!that!have!some!concrete!physical!result.!What!she!was!
not!sure!were!issues!like,!can!the!earned!value!method!be!used!fittingly!in!measuring!
the!tasks!like!startup!workshops.!In!her!opinion,!one!decent!sub!type!of!project!that!
can!benefit!on!the!earned!value!method!was!product!development!projects!
4.5 Integrating!the!earned!value!into!project!practices!
When!the!tasks!of!projects!during!observation!time!were!analyzed!and!common!
ways!to!reduce!durations!of!longer!tasks!were!found,!following!step!was!to!study!
how!the!earned!value!tools!were!suiting!for!the!projects!in!the!project!department!of!
the!case!company.!The!studying!started!with!introduction!of!how!the!earned!value!
has!been!implemented!into!the!Microsoft!Project!Professional!clientKserver!system.!
Version!2010!of!MS!Project!was!in!use!in!the!case!company!during!the!study!period.!
The!Microsoft!has!made!using!earned!value!straightforward!procedure!for!a!project!
manager.!Addition!to!basic!project!planning!procedures!like!plan!all!required!tasks,!
their!durations,!resources,!and!dependencies!to!other!tasks,!three!steps!are!
required.!Firstly!a!project!manager!just!adds!hourly!or!daily!standard!and!overtime!
pay!rates!for!work!performed!by!a!resource,!and!taskKbyKtask!estimations!of!work!
required!for!completing!each!task!and!how!completion!percentage!of!each!task!is!
calculated.!When!the!plans!are!required!level!ready,!it!is!time!to!take!the!second!
step.!A!project!manager!saves!first!baseline!for!a!project,!and!the!MS!Project!is!now!
ready!for!the!earned!value!calculations.!The!third!and!last!step!for!the!project!
manager!is!to!set!status!date!for!the!earned!value!calculations.!!
One!of!the!first!discoveries!after!typing!the!required!data!for!the!earned!value!was!
how!it!can!be!used!in!estimating!the!project!management!costs!at!the!end!of!preK
study!phase!of!a!project.!Previously!ExcelKform!has!been!used!in!project!
management!cost!calculations!to!give!best!estimate!for!a!future!project!management!
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work!of!a!project.!When!the!project!managerial!tasks!were!added!to!the!project!plan!
and!work!estimates!were!planned,!a!value!in!EAC!was!giving!the!same!results!as!
ExcelKform!previously.!What!made!the!MS!Project!better!tool!for!the!work!was!its!
better!adaptability!to!the!project!concerning!giving!increased!accurate!data!if!the!
project!managerial!tasks!were!planned!in!more!detailed!manner.!
The!project!management!work!can!be!presented!several!ways!in!a!project!plan.!It!can!
be!presented!in!a!task!if!project!is!simple!and!short,!like!the!C!level!project!of!the!
case!company.!More!detailed,!weekKbyKweek!tasks!are!often!enough!for!the!B!level!
projects.!Complete!taskKbyKtask!presentation!is!best!with!the!A!level!projects.!
The!earlier!project!office!in!the!case!company!did!not!have!proper!tool!to!analyze!
how!closely!the!project!plan!done!in!preKstudy!phase!will!meet!the!project!at!its!end.!
Such!a!tool,!like!the!earned!value,!helps!collecting!the!valuable!information!for!
planning!the!future!project!plans!of!similar!nature!better!beforehand!in!preKstudy!
phase.!!
The!Earned!value!with!its!baselines!gives!possibilities!to!store!up!to!ten!different!
baselines!during!the!lifecycle!of!a!project,!and!a!status!day!data!can!be!compared!to!
any!of!the!stored!baselines!giving!opportunity!as!well!to!compare!a!preKstudy!project!
plan!to!the!end!results.!This!supports!Fleming!&!Koppelman’s!recommendation!that!
a!baseline!of!a!project!must!be!kept!under!continuous!analysis!due!to!proposed!
changes!affect!to!the!baseline.!(Fleming!and!Koppelman!1998,!21K22)!
Besides!storing!baseline!at!the!end!of!the!preKstudy!phase!decision!point!(Figure!9),!it!
should!also!be!stored!at!all!decision!points!if!approved!changes!have!been!introduces!
to!the!project!scope!or!schedule.!Normally!latest!baseline!stored!will!be!used!in!the!
status!day!earned!value!calculations.!
The!Baseline!itself!is!an!intuitive!tool!for!the!project!manager!in!the!MS!Project,!
because!preferred!baseline!of!a!project!stored!can!be!shown!in!a!Gantt!chart!along!
with!the!current!tasks.!The!project!manager!can!see!quickly!how!changes!will!roughly!
affect!to!later!on!tasks!in!a!project!even!without!analyzing!the!taskKbyKtask!SPIK
values.!!!!
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For!the!reason!that!the!A!level!projects!are!furthermore!complex!than!the!B!or!
especially!the!C!level!project,!using!the!earned!value!allows!increased!benefits!in!the!
A!level!project!than!in!other!less!complex!projects.!Additionally!costs!of!an!A!level!
project!are!greater!as!well!as!the!monthly!customer!invoicing!after!a!project!is!over.!
Since!the!earned!value!transmits!early!indicators!if!a!project!is!on!track!or!not,!it!is!
possible!to!prepare!corrective!actions!earlier.!As!an!end!result!the!project!has!better!
change!to!complete!in!the!planned!schedule!and!costs!helping!the!case!company!to!
start!invoicing!its!customer!earlier!than!otherwise.!This!is!why!it!is!best!to!introduce!
earned!value!in!the!A!level!projects!in!the!case!company.!After!increased!knowledge!
and!finding!best!practices!in!the!A!level!projects!of!the!department,!the!earned!value!
tools!can!be!taken!into!use!in!the!B!and!C!level!projects.!!
Earned!value!data!is!only!as!good!as!how!it!has!been!collected.!The!data!needs!to!be!
collected!timely!and!data!needs!to!be!correct.!So!planning!appropriate!kind!of!way!
and!suitable!interval!to!collect!the!data!from!all!the!project!members!is!important!
since!not!all!have!direct!access!to!the!project!management!system!in!the!case!
company.!!
Shorter!intervals!equal!frequent!status!days.!Reiterative!status!day´s!equal!more!
earned!value!inspections!that!give!better!change!for!a!project!manager!to!respond!to!
possible!problems!in!a!project.!Interval!cannot!be!two!short!because!it!increases!
managerial!workload!of!all!the!project!members.!Too!long!interval!on!the!other!hand!
will!reduce!quality!of!data!if!the!project!members!do!not!keep!actively!track!on!taskK
byKtask!progress.!It!is!not!easy!to!remember!work!hours!done!for!a!task!after!several!
days!or!even!week!or!two.!!
Since!every!project!is!unique,!it!is!the!project!manager’s!aim!to!find!right!balance!
between!the!data!collection!interval!and!the!workload!needed!for!collecting!data.!
Additionally!it!is!good!to!spend!some!moment!in!making!decision!if!an!earned!value!
of!tasks!in!a!critical!path!is!enough!or!all!tasks!are!used!for!the!earned!value!
calculations.!In!some!cases!tasks!in!a!critical!path!is!enough!because!problems!in!
them!will!have!bigger!effect!for!a!project!than!problems!in!the!other!tasks.!!!
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Other!decision!for!a!project!manager!is!to!choose!how!completion!percentage!will!be!
calculated.!Default!option!is!calculated!based!on!amount!of!work!used!to!the!task!
called!completion!percentage!in!the!MS!Project.!If!completion!percentage!is!
estimated!by!a!physical!factor!like!amount!of!the!installed!devices,!a!physical!
completion!percentage!is!better!option!to!use.!
Since!resistance!was!expected!in!taking!the!earned!value!tools!into!use!in!the!project!
department!in!the!case!company,!instructions,!training,!and!updated!project!
templates!was!seen!ways!to!ease!up!the!introduction!of!the!earned!value!tools!for!
the!project!managers.!A!project!manager!must!see!its!value!for!his!or!her!project!
before!it!will!be!taken!into!use!in!a!project.!It!was!expected!that!after!positive!
experiences!in!first!few!projects,!it!will!encourage!other!project!managers!to!use!it!
too.!
4.6 The!recommendations!for!new!project!management!practices!
Subsequently!analyzing!projects!of!the!project!management!department!of!the!case!
company,!task!durations!suiting!for!an!earned!value,!and!how!the!earned!value!has!
been!introduced!in!the!MS!Project,!most!immediate!actions!were!planned!and!
implemented!as!recommendations.!
It!was!seen!that!earned!value!is!a!good!tool!for!longer!and!rather!complex!A!level!
projects!than!the!B!or!C!level!projects.!The!B!or!C!level!projects!were!seen!as!better!
training!projects!compared!to!the!A!level!project,!for!internalizing!the!earned!value!
tools!in!projects!of!the!case!company.!!
In!view!of,!the!projects!are!unique!even!though!their!nature!remains!loosely!similar,!
no!tight!recommendations!can!be!given!for!frequency!of!status!days!calculating!an!
earned!value.!The!considerable!value!for!earned!value!tools!was!seen!in!beginning!
half!of!the!project!so!more!frequent!interval!for!the!earned!value!calculations!was!
recommended.!!
It!was!recommended!that!the!earned!value!tools!should!be!used!at!least!with!tasks!in!
critical!path,!but!using!them!with!all!the!task!of!a!project!will!give!more!accurate!
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status!information.!It!was!up!to!the!project!manager!to!see!either!option!suites!best!
for!a!project!in!concern.!!
The!Earned!value!was!seen!as!a!good!tool!for!preKstudy!phase!projects!to!evaluate!
the!project!management!work!estimate!for!following!phases.!Previously!ExcelKform!
has!been!used!for!calculating!the!project!management!efforts.!It!was!recommended!
to!add!the!project!managerial!tasks!to!the!project!templates,!because!they!were!
found!to!be!helpful!and!guiding!a!project!manager!though!out!a!project!to!keep!
managerial!work!in!mind.!Additionally!the!project!managerial!work!is!easier!to!keep!
in!the!earned!value!calculations!if!the!basic!managerial!tasks!were!included!in!a!
project!template.!
The!Baseline!has!been!in!use!previously!in!the!projects!of!the!case!company!but!its!
potential!was!not!fully!seen.!Since!a!baseline!is!an!essential!part!of!calculating!the!
earned!value!in!the!MS!Project,!it!should!be!stored!in!certain!places!during!a!project.!
The!first!baseline!should!be!stored!at!the!beginning!of!the!planning!phase!if!the!
project!plan!has!been!made!during!preKstudy!phase.!Following!baselines!will!be!
stored!at!the!end!of!planning!phase!and!every!time!there!is!changes!in!the!project!
scope!or!the!schedule!during!the!execution!phase.!
Since!the!MS!Project!can!use!two!different!type!of!methods!to!calculate!or!estimate!
completion!level!of!a!task.!Default!method!is!called!the!percentage!(%)!complete!and!
it!is!used!in!tasks!where!the!value!is!earned!by!the!hour.!An!alternative!method!is!
called!the!physical!percentage!(%)!complete!and!it!is!used!in!the!tasks!where!the!
value!is!earned!by!the!physical!work.!Since!the!earned!value!is!a!new!tool!for!the!
project!department!in!the!case!company,!it!is!recommended!to!update!the!project!
templates!and!task!by!task!figure!out!suitable!completion!estimation!methods.!It!
reduces!the!project!management!work!and!makes!projects!inKline!with!other!project!
in!the!department.!!
4.7 Acceptance!of!recommendations!as!first!earned!value!tools!
Second!survey!was!arranged!at!the!end!of!the!study!to!examine!how!project!
managers!in!the!department!found!recommendations!and!earned!value!findings.!Like!
survey!held!earlier,!this!survey!was!Webropol!online!survey.!
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This!time!respondent!rate!was!not!as!good!as!in!the!first!survey.!This!time!only!53!
percentages!of!the!project!managers!of!the!department!answered!to!the!survey.!The!
Team!C!was!the!most!active!with!64!percentage!respondent!rate!and!the!Team!B!was!
the!least!active!with!only!38!percentage!respondent!rates.!Survey!software!log!
showed!that!addition!to!average!53!percentage!response!rate!there!were!additional!
25!percentages!of!the!project!managers!that!have!showed!interest!for!the!survey!but!
have!not!finished!the!survey!for!an!unnoted!reason.!
!
!!!
Figure!14.!The!Respondents!gender!
!
As!Figure!14!shows,!female!ration!of!respondents!were!only!12!percentages.!It!also!
means!that!only!22!percentages!of!all!women!in!the!department!answered!to!the!
questionnaire!compared!to!56!percentages!of!all!men!in!the!department.!
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Figure!15.!Age!groups!
Almost!half!of!the!respondents!were!36!to!45!years!age!group!and!largely!rest!were!
age!group!46!to!55!(See!Figure!15).!Since!much!of!the!project!managers!of!the!
department!have!been!working!with!projects!several!years,!respondents!have!solid!
project!management!knowledge!working!with!the!projects!of!the!case!company.!
!
!
Figure!16.!The!TeamKbyKTeam!view!for!suitable!project!level!for!an!Earned!Value!
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Almost!all!the!respondents!had!a!mutual!opinion!(See!Figure!16)!that!the!earned!
value!tools!fit!best!for!the!A!level!projects!or!administer!desirable!result!with!more!
complexes!and!longer!A!projects!compared!to!the!B!or!C!projects.!!
Additionally!the!respondents!pointed!out!in!following!open!ended!question!that!
using!the!earned!value!tools!in!a!short!C!or!even!the!B!level!project!can!slow!the!
project!down!or!distinct!benefits!are!too!minor!for!the!earned!value!tools!used!in!
such!a!project.!These!claims!have!not!actually!been!tested!during!the!first!cycle!of!
this!action!research.!
One!respondent!noted!that!the!earned!value!data!and!forecast!for!the!future!is!
valuable!addition!in!steering!group!progress!reports.!
!
Figure!17.!The!Interval!of!the!earned!value!analysis!
!
The!respondents!evaluated!that!every!other!week!is!the!best!interval!between!two!
earned!value!analyses.!This!result!formed!mainly!from!the!respondents!giving!
answers!keeping!the!A!level!projects!in!mind!(See!Figure!17),!since!replies!for!both!
the!B!and!C!levels!remained!equal!in!all!three!first!options,!14!percentage!for!the!B!
level!projects!and!5!percentage!for!the!C!level!projects.!Interval!longer!than!a!month!
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for!the!earned!value!analysis!got!zero!percentage!result,!so!from!every!ones!opinion!
interval!cannot!be!longer!than!a!month.!
!
!
Figure!18.!The!Data!collection!interval!vs.!The!Earned!value!analysis!interval!
!
It!was!interesting!to!see!that!even!if!every!other!week!and!once!a!month!got!total!of!
73!percentage!of!answers!for!a!right!earned!value!analysis!interval!in!Figure!17,!58!
percentage!of!respondents!evaluated!frequently!(like!once!a!week)!as!a!best!choice!
as!an!interval!for!collecting!progress!data!from!project!members!(See!Figure!18).!
Why!not!to!collect!data!for!earned!value!analysis!same!time!with!other!progress!
data?!
In!the!open!ended!follow!up!question!the!best!options!for!collecting!progress!data!is!
the!project!management!system!itself!with!the!project!members!having!access!to!the!
system.!Otherwise!the!Excel!form!is!used!in!collecting!data!from!the!project!
members!not!having!access!to!the!project!management!system.!The!third!option!was!
finding!other!common!system!for!all!the!project!members!and!to!collect!progress!
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data!via!that!system.!Such!a!system!was!not!mentioned!in!answers!so!it!was!just!a!
theoretical!option!for!the!Excel!form!and!the!project!management!system.!
!
!
Figure!19.!The!Critical!path!tasks!vs.!all!tasks!
!
The!Critical!path!tasks!has!the!maximum!importance!for!the!project,!but!in!all!the!
project!levels,!from!A!to!C,!the!!respondents!were!favoring!all!tasks!option!more!than!
only!critical!path!tasks!(See!Figure!19).!The!closest!difference!was!with!the!B!level!
projects,!where!17!percentages!of!the!respondents!were!favoring!all!tasks!option!and!
13!percentage!only!critical!path!tasks.!The!C!level!projects!are!that!simple!that!noK
one!has!chosen!only!critical!path!tasks!option.!!
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Figure!20.!The!Managerial!work!in!projects!
!
To!have!a!managerial!work!included!in!an!earned!value,!it!must!exist!in!the!tasks!of!a!
project!plan.!The!options,!weekly!tasks!and!one!full!project!length!task!got!same!
amount!of!answers,!40!percentages!each!(See!Figure!20).!Respondents!did!not!see!
use!for!a!more!detailed,!each!managerial!tasks!option!recommendation.!There!were!
also!respondents!that!did!not!see!the!value!for!presenting!the!managerial!tasks!at!all!
in!the!project!plans!in!the!B!or!A!levels.!
One!respondent!gave!a!new!view!in!an!openKended!section!of!this!question.!Instead!
of!all!these!choices,!the!project!management!work!can!be!stored!into!heading!tasks.!
Intelligent!use!of!breaking!down!a!project!into!small!sub!phases!or!set!of!the!tasks!
will!create!right!type!of!heading!tasks!for!storing!the!project!management!work!for!
those!tasks.!
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!
Figure!21.!The!measurement!of!a!task!progress!
!
The!percentage!(%)!completed!was!a!primary!option!among!the!respondents!with!
result!of!66%!of!all!the!answers!(See!Figure!21).!It!got!more!votes!in!each!project!
level!(AKBKC)!than!the!percentage!(%)!physical!completed.!Additionally!respondents!
reflected!in!the!open!ended!questions!that,!in!which!kind!of!tasks!percentage!(%)!
completed!should!be!used!as!their!measuring!practice!and!in!which!kind!of!tasks!
physical!percentage!(%)!completed!should!be!used.!
!
41!%!
17!%!
17!%!
14!%!
7!%!
3!%!
0!%!
10!%!
20!%!
30!%!
40!%!
50!%!
60!%!
70!%!
%!completed!! %!physical!completed!
C!
B!
A!
N=29!
94!
!
!
Figure!22.!The!Tool!for!calculating!the!project!management!work!
!
Previously!the!Excel!template!has!been!in!use!in!calculating!first!estimation!of!project!
management!work!for!a!full!project.!This!calculation!has!been!done!at!the!end!of!preK
study!phase!of!a!project.!The!Excel!template!was!favored!more!among!the!complex!A!
level!projects!but!the!MS!Project!was!seen!as!a!slightly!better!option!for!more!simple!
B!and!C!projects!(See!Figure!22).!
Most!of!the!openKended!question!of!respondents!favoring!the!MS!Project!mentioned!
that!the!primary!reason!for!using!the!MS!project!is!to!use!only!one!system!instead!of!
two.!Excel!users,!on!the!other!hand,!liked!simplicity!of!Excel!form!created!for!the!
task.!
!
33!%!
13!%!
3!%!
27!%!
17!%!
7!%!
0!%!
10!%!
20!%!
30!%!
40!%!
50!%!
60!%!
70!%!
A! B! C!
MS!Project!
Excel!template!
N=30!
95!
!
!
Figure!23.!The!Storing!Baseline!
!
The!Baseline!is!an!important!element!in!calculating!the!earned!value!in!the!MS!
Project.!That!is!why!it!must!be!stored!in!the!right!moments!to!get!meaningful!earned!
value!analysis.!All!recommended!options!were!evaluated!important!among!
respondents!(See!Figure!23).The!least!importance!was!given!to!a!choice!–!storing!the!
baseline!first!time!at!the!beginning!of!a!project.!This!option!is!only!valid!if!the!first!
version!of!a!project!plan!has!been!created!in!the!preKstudy!phase.!Considering!a!
baseline!has!never!been!previously!stored!at!an!early!point!of!a!project,!it!was!not!
seen!as!important!as!other!two!options.!
5 DISCUSSION!
5.1 Conclusions!
Earned!value!and!earned!schedule!tools!guide!a!project!manager!in!project!work.!A!
project!manager!has!more!data!available!for!decision!making!with!earned!value!
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tools.!With!more!accurate!and!timely!correctly!collected!methodical!data,!a!project!
manager!can!operate!more!productively!because!the!right!decisions!can!be!made!
faster!and!less!corrections!are!required!during!the!life!cycle!of!a!project.!
A!project!manager!has!more!time!to!take!corrective!actions!because!with!earned!
value!tools!possible!problems!can!be!recognized!early!on!in!a!project.!!Considering!
that!corrective!actions!can!be!started!faster,!it!advocates!project!to!be!cost!efficient!
by!minimizing!extra!costs!with!quick!responses!to!a!surfaced!problem!or!an!issue.!
Furthermore,!it!counsels!a!project!manager!to!keep!the!project!in!a!planned!
schedule.!!
Without!earned!value!tools!a!project!manager!cannot!be!sure!if!the!project!is!
definitely!on!the!right!track,!and!when!a!project!manager!is!not!sure!about!the!
project!status!he!or!she!cannot!compose!reliable!progress!reports.!In!other!words,!
when!a!project!manager!can!rely!on!the!earned!value!data!it!will!be!easier!to!make!
progress!reports!for!steering!group.!!
The!project!department!of!the!case!company!is!aware!of!what!the!delay!of!a!project!
schedule!often!means.!The!company!will!lose!money!due!to!delayed!invoicing!when!
a!project!cannot!be!ended!according!to!the!planned!schedule!of!an!ICT!customer!
delivery!project.!With!earned!value,!the!project!department!has!better!tools!for!
keeping!the!project!costs!and!schedule!under!control.!
Even!though!earned!value!can!be!used!in!a!project!of!any!size,!biggest!impacts!can!be!
registered!in!big!and!midsize!complex!ICT!customer!delivery!projects.!Service!fees!
after!a!completed!project!of!this!magnitude!is!usually!much!greater!for!a!customer!
than!in!minor!project.!Therefore!every!month!project!prolongs!from!the!original!
schedule,!the!case!company!lacks!revenue!from!missed!customer!services!fees.!
The!main!challenge!for!the!earned!value!method!is!collecting!the!required!data.!It!
has!to!be!collected!timely!and!it!has!to!be!accurate.!The!project!manager!has!to!
make!the!project!group!to!understand!the!importance!of!accurate!and!timely!data.!
The!project!manager!and!the!project!group!also!have!to!agree!on!a!common!tool!for!
collecting!data!and!how!often!everyone!has!to!send!their!share!of!the!progress!data!
to!the!project!manager.!
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Because!projects!have!more!uncertainties!in!the!early!phases,!it!is!better!to!have!
frequent!enough!data!collection!interval!agreed!with!the!project!group.!This!data!
collection!interval!can!be!extended!later!in!the!project!after!the!major!uncertainties!
have!been!passed.!Even!though!the!project!managers!of!the!department!in!the!case!
company!defined!the!right!interval!for!progress!data!collecting!to!be!a!week,!the!
suitable!interval!for!earned!value!evaluation!was!every!other!week.!
All!the!changes!that!occurred!in!the!critical!path!tasks!of!a!project!have!a!greater!
effect!on!the!project!schedule!and/or!costs!than!changes!in!the!other!tasks.!So,!if!a!
project!manager!wants!to!minimize!the!earned!value!related!work,!he!or!she!should!
consider!using!earned!value!only!with!the!critical!path!tasks.!This!notably!reduces!
tasks!that!the!project!manager!must!keep!track!of!in!a!project.!!
Previously!an!Excel!form!was!used!in!calculating!the!cost!estimation!for!project!
managerial!work!in!a!project.!This!calculation!was!made!at!the!end!of!the!preKstudy!
phase.!If!the!required!tasks!are!added!to!the!project!plan!instead,!it!is!possible!to!get!
the!same!data!directly!from!the!MS!Project!with!earned!value!tools.!Many!project!
managers!of!the!department!were!not!yet!ready!to!give!up!the!Excel!sheet!in!the!
work!even!though!three!different!types!of!choices!to!store!managerial!work!in!MS!
Project!plans!were!introduced.!!
The!baseline!is!an!important!earned!value!tool!in!a!MS!Project.!It!is!needed!in!the!
earned!value!calculations.!The!MS!project!compares!the!current!status!date!situation!
to!a!“snapshot”!stored!into!a!baseline.!When!a!new!baseline!has!been!stored!after!
every!approved!change!in!a!project!as!a!separate!baseline,!it!is!possible!to!conduct!
earned!value!analyses!against!all!stored!baselines,!even!if!the!latest!baseline!is!
mostly!the!right!one!used!in!analyses.!!
Besides!being!an!earned!value!tool,!it!is!also!a!very!visual!tool!for!a!project!manager,!
if!the!project!manager!puts!the!feature!on.!The!baseline!Gantt!chart!becomes!visible!
and!the!project!manager!can!easily!view!if!the!project!starts!getting!behind!the!
planned!schedule!and!how!different!type!of!corrective!actions!would!change!the!
situation.!
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5.2 Limitations!
All!the!materials!used!in!this!thesis!studies!and!technical!articles!were!from!freely!
accessible!sources!that!were!mostly!discovered!from!Internet!by!using!Google!
scholar!article!search!tool.!!
It!was!interesting!to!find!free!material!from!the!architect!of!the!earned!schedule!
method!from!the!discovery!to!current!existence!of!this!method!and!find!out!that!the!
method!has!not!been!changed!or!updated.!So!the!method!was!still!valid!the!way!it!
was!planned!in!the!beginning.!
Some!handpicked!books!or!paid!articles!would!have!been!susceptible!to!the!earned!
value!and!the!earned!schedule!concepts!besides!the!material!found!free!from!the!
Internet.!There!were!some!inconsistencies!of!earned!value!terms!and!formulas!used!
in!free!materials.!It!would!have!been!interesting!to!ascertain!if!some!good!nonKfree!
material!would!have!explained!those!inconsistent!issues!with!inKdepth!knowledge.!
5.3 Generalization!
Project!management!practices!are!general!in!their!nature.!!The!general!project!
management!practices!can!be!used!in!all!type!of!projects.!Undoubtedly!software!or!
systems!development!project!is!far!from!construction!project,!and!construction!
project!is!far!from!a!project!of!some!other!field,!so!it!is!good!for!a!project!manager!to!
have!some!expertise!or!knowledge!from!a!field!he!or!she!is!going!to!lead!a!project.!
That!way!the!project!manager!is!not!overly!dependent!on!knowledge!of!the!project!
members!in!understanding!a!nature!of!a!product!or!a!service!produced!in!a!project,!
and!is!adept!to!formulate!project!plan!with!deducing!dependencies!between!tasks.!
Most!findings!of!this!thesis!can!be!used!mainly!as!is!with!any!project!organizations!
that!are!using!the!MS!Project!as!their!project!tool.!There!were!some!special!practices!
used!in!the!project!department!of!the!case!company,!but!otherwise!everything!else!
can!be!taken!into!use!as!such.!
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5.4 Future!research!avenues!
The!research!on!the!schedule!adherence!might!be!highly!relevant!to!both!academics!
and!practitioners.!The!promising!results!on!a!small!set!of!empirical!projects!trigger!
the!need!for!more!research.!(Vanhoucke!2013)!
!
!
Figure!24.!The!Action!Research!cycle!of!the!thesis!
!
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This!thesis!research!included!only!one!action!research!cycle!(See!Figure!24).!There!
were!many!earned!value!issues!and!the!MS!Project!features!relate!to!the!earned!
value!that!can!be!studied!and!developed!further!in!the!case!company.!After!3K6!
months!period!of!collecting!new!project!data,!it!is!possible!to!see!how!findings!of!this!
study!have!benefitted!the!project!department!from!the!user!experiences!that!have!
been!collected!during!that!time!period.!Additionally!comparing!this!new!project!data!
to!the!old!ones!studied!in!this!thesis!will!give!insights!of!the!direction!the!project!
department!has!taken!between!these!two!data!gathering!periods.!
!With!best!practices!collected!during!the!next!data!gathering!period!and!following!
the!data!feedback!and!the!data!analysis!periods,!there!are!enough!data!for!improving!
the!project!work!practices!further!in!the!project!department!of!the!case!company.!
Expected!targets!for!future!improvements!are!mainly!in!the!area!of!project!
templates.!There!are!several!issues!that!can!be!further!developed!for!the!project!
templates.!!
Fine!tuning!the!taskKby!task!completion!level!methods!based!on!collected!best!
practices!are!one!issue!to!study!further.!It!will!help!the!project!manager!to!collect!
right!type!of!data!per!each!task,!improve!the!progress!estimation!accuracy,!and!help!
the!project!manager!to!produce!even!more!accurate!progress!reports!for!a!project!
steering!group.!
Another!issue!to!study!further!is!the!use!of!baseline.!There!can!be!suitable!
supplementary!practices!found!during!the!data!gathering!and!the!data!feedback!
periods.!The!baseline!has!been!mainly!used!in!a!managerial!report!of!all!projects!in!
calculating!the!reliability!of!the!delivery,!and!during!the!data!gathering!and!the!data!
feedback!periods!it!should!become!a!solid!project!management!tool,!but!with!new!
found!foremost!practices!it!can!still!be!an!even!better!tool!for!a!project!manager.!
It!is!also!expected!that!contemporary!practices,!or!at!least!the!candidates!for!best!
practices,!will!be!formed!for!collecting!an!earned!value!related!data!along!with!other!
progress!data!during!the!data!gathering!and!the!data!feedback!periods!of!an!action!
research!cycle.!Fundamental!aim!is!to!find!an!initial!manner!for!collecting!the!earned!
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value!data!from!a!project!group!not!just!for!the!status!day!earned!value!analysis!in!
the!A!level!projects!but!also!the!B!and!C!level!projects.!!
During!the!next!data!gathering!and!the!data!feedback!periods,!a!fresh!and!improved!
ways!of!storing!the!project!management!workload!in!projects!will!be!expected,!so!
that!the!project!work!will!be!included!in!the!earned!value!calculations.!Also!tools!for!
finer!suitability!to!the!B!and!C!level!projects!will!be!expected.!
! !
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